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Shear—Bending Rolls for 
Making Pipe. 


Monitor 





The shear shown on this page is especially 
designed for shearing heavy plates in plate 
rolling mills or boiler shops where heavy 
marine work is done. The holding-down 
bolts are adjustable for different thicknesses 
of plate, and prevent the plate from tilting 
while being trimmed, leaving the edge square 
with the surface. The machine represented 
by cut is 42’ in the throat, and: will shear 
14” steel plates. The reinforcing bolts are 
only used when shearing heavier plates, and 
when they are in place as shown it will shear 
12” plate, 12’ from the edge. The machine 
is made with or without a clutch for starting 
and stopping the knives. When made with- 
out a clutch, the knives run at all times the 
engine is running—or, if pulleys are used, 
whenever the belt is on tight pulley. This 
machine is made in three sizes, either with or 
without engine, the weight varying from. 
20,000 Ibs. to 35,000 Ibs. 

The bending rolls, also 
shown on this page, were 
designed with reference to 
the great demand for pipe 
of large diameter and in 
long length for natural gas, 
oil, etc., which demand 
calls for special labor-sav~ 
ing tools to get out the pipe 
rapidly. The machine is 
calculated for bending the 
iron while hot. It will be 
seen by the cut that it is 
but the work of a moment 
to drop the housing, take 
the pipe off, and be ready 
for another plate. The 
machine can be handled 
very quickly; being driven 
by patent friction pulleys, 
it is stopped or reversed 
instantly. The top roll is 
raised and lowered by 
power which is entirely 
independent of the other 
gearing. The machine, as 
represented, will take in 
pipe 20 ft. in length and 9” 
and larger in diameter; 
weight 27,000 Ibs. The 
same general principles of 





Modern Locomotive Construction. 





By J. G. A. MryYeER. 
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In our last paper we have seen that the 


side rod pins for eight-wheeled passenger en- 
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be seen by referring to Fig. 488 (page 2), 
which shows the arrangements of the driving 
wheels on one side of a consolidation engine. 
The main rod pin is marked M, and A, B, D, 
are the side rod pins. For the purpose of 
comparison, we may assume that in all loco- 
motives the total weight on the drivers is 
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construction are employed for other sizes, 
and for special requirements. 

The manufacturers of these machines are | 
Hilles & Jones, Wilmington, Del. 

“=> -—___- 

It is proposed to substitute electric weld- 
ing for riveting, in the manufacture of | 
boilers. 





ing wheels on each side of the engine; and 
with cylinders of the same size as those in a 
consolidation engine, and also equal steam 
pressures, the thrust on the main rod crank- 
pin journal will practically be the same in both 
engines; and the pressure on the side rod pins 
for mogul engines will be equal to one-third 
of that on main rod journal instead of one- 
fourth, as in consolidation engines. There- 
fore, since the pressure on the side rod pins 
in the latter class of engines is less than that 
in the former classes, it follows that the side 
rod pins for consolidation engines may also 
be reduced in size. True, these pins are 
subjected to other pressures besides that due 
to pressure on the piston; but these may be 
provided for by choosing a proper divisor 
for the total "steam_'pressure on the piston 
in determining the projected area, as we 
have done in the following rule: 

; etule 79.— Divide the total maximum steam 
pressure on the piston by 3,200; the quotient 
will be the number of square inches in the pro- 
jected area of any one of 
the side rod pins A, B, D 
(Fig. 488) made of steel for 
consolidation engines. 

The length and diameter 
of these pins are equal, or 
nearly so, in the majority 
of engines of this class; 
hence the following rule : 

Rule 80.—To find the 
length and diameter of steel 
side rod pins for consoli- 
dation engines, extract the 
square root of the project- 
ed area as found by Rule 
79 ; this square root will be 
the length of the pin; if 
this length contains frac- 
tions less than 4 inch, then 
adopt the nearest value 
divisible by 4 of an inch. 
For the diameter, add to 
the length found 4 of an 
inch for wear; the sum 
will be the required diam- 
eter. 

Example 109.—Find the 
dimensions of the side rod 
pins for a _ consolidation 
engine having cylinders 20 
inches diameter; maximum 
steam pressure on the pis- 








gines are larger than those for mogul and | 
If, now, we compare | 


ten-wheeled engines. 
the relative pressures on the side rod pins in 
mogul and consolidation engines, we will 


find that for the latter class of engines we | exactly true.) 


may make the side rod pins still smaller; that 


| is, say, they may be made smaller than those 
‘in mogul engines, 


The reason for this will 


BENDING Rouuis FOR MAKING PIPE. 


equally distributed on the wheels; and we 
may also assume that the whole pressure on 
the main rod crank-pin journal is required 
for turning the wheels (this, of course, is not 
Under these conditions it will 
require one-fourth of the pressure on the 
main crank-pin journal to turn each wheel. 
In mogul engines we have only three driv- 





ton 130 pounds per square inch. 

The area of a piston 20 inches diameter is 
314.16 square inches; hence the total maxi- 
mum steam pressure on the piston will be 
314.16 x 130=40840.8 pounds. 
40840.8 


According to 


Rule 79 we have = 12.76 square inch- 
8200 


es, which is the projected area of the pin, 
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The square root of 12.76 is 3.57. Hence, the 
length of the side rod pin will be 34 inches, 
and its diameter will be 3% inches. 

The dimensions given in the following 
tables have been computed by the foregoing 
rules, 

There is a possibility, when a consolida- 
tion engine is running over an uneven track, 
causing the wheels to run out of alignment, 
that the side rod pin B will be subjected to 
a greater pressure than the side rod pins A 
and D. Consequently, we frequently find 
the side rod pin B made from } to # ofan 
inch larger in diameter than that of the pins 
A and D. This is good practice, but not a 
universal one, as in many engines all the side 
rod pins are the same size. In computing 
the dimensions given in the foregoing tables, 
we have assumed all the side rod pins to be 
equal in size. Should it be desirable to in- 
crease the size of the pin B, its diameter 
only should be increased, the length should 
remain as given; by so doing the center lines 
of the side rods can be kept more readily in 
the same vertical plane, which is of great 
importance. 

We have seen that in eight-wheeled pas- 
senger engines (two driving wheels on each 
side) the diameter of the wheel fit of the 
side rod pin is equal to that of the main 
pin. In ten-wheeled, mogul, and consoli- 
dation engines, the diameter of the wheel 
fit of the side rod pins is less than that 
of the main pin’; it is generally from 
+ to 4 inch greater than the diameter of 
the journal. The wheel fit for the main 
pin should never be less than the diameter 
of the journal next to the wheels; in fact, 
it is better practice to increase it from 4 to 
+ of an inch. 


TABLE P. 


Dimensions of steel side rod pins for consolidation 
engines. Maximum steam pressure on the piston 
120 pounds per square inch. 

















| 
Diameter of Diameter of | Length of 
Cylinder. Journal. Journal. 
| 
14 | s inches. | 234 inches. 
15 © “ 24 ee 
16 | 2% “ | 234 “ 
17 | 3 oe B94 oe 
18 | me, | 3 
19 | 3 “ lis 
20 3 a | is ee 
21 334 =O | 3 ‘a 
22 we OT | 333 
TABLE Q. 


Dimensions of steel side rod pins for consolidation 
engines. Maximum steam pressure on the piston 
130 pounds per square inch. 








Diameter of Diameter of Length of 











Cylinder. Journal. Journal. 
14 254 inches. 246 inches. 
15 234 os 2 oe 
16 3 a 2% 

17 34 CS 3 

18 3 ae 314 

19 | 3 = 3 

20 | as 34 

21 | 8% OT 334 

22 | 4g _ 4 
TABLE R. 


Dimensions of steel side rod pins for consolidation 
engines. Maximum steam pressure on the piston 
140 pounds per square inch. 














Diameter of Diameter of Length of 
Cylinder. | Journal. Journal. 
14 25 inches. 26 inches. 
15 Ww — 
16 314 “ 3 “ 
17 84 * 3% 
18 a6 * 336 
19 35 7 3 ! 
20 _— ** 38 af 
21 4 i 3% * 
22 es 44 * 
i 
TABLE §S. 


Dimensions of steel side rod pins for consolidation 
engines. Maximum steam pressure on the piston 
150 pounds per square inch. 


Diameter of Diameter of Length of 








Cylinder. | Journal. Journal. 
14 234 inches. 25¢ inches. 
15 3 a 24% 
16 84% 3 
17 33g 314 
18 35g Bho 
19 334 354 
20 4 3% 
21 4 4 
2 43g 434 

















-in one vertical plane, represented by the line 


rod pin B (Fig. 488), or in general they are 
placed in the rear of and close tothe pinsin 
the third pair of drivers; and in the front of 
and close to the pins in the second pair of 
drivers. The solid ends 6 d of the knuckle 
joint is generally forged to the central side 
rod straps, and the forked end is generally 
forged to the front and rear side rods. 

The center lines of the side rods always lie 


edin Fig. 488. This plane is also repre- 
sented by the line ed in Fig. 490. In this 
figure it will be noticed that the center line 
b b of the knuckle joint does not coincide 



































TABLE T. 

Dimensions of steel side rod pins for consolidation 
engines. Maximum steam pressure on the piston 
160 pounds per square inch. 

Diameter of Diameter of Length of 

Cylinder. Journal. Journal. 
14 2% inches. 234 inches. 
15 314 vy 8 “ 
16 8Y%4 be 34 COiS 
17 3 oe 334 oe 
18 354 = * 3144 
19 3% a 334 é 
20 414 v“ 4 ss 
21 | 44 * 44 = 
22 44 * 436 
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Fig. 491 








Fig. 489 










































































Fig. £90 


Fourth Pair of Drivers 





Third Pair of Drivers 
| 


greater than the diameter of the body of 
the pin, so that the latter can be passed 
easily through the hole bored for the head. 
Another form of the knuckle joint pin is 
shown in Fig. 491; here the holes in both 
wings aa, of the forked end are reamed 
out with one tapered reamer; this plan 
seems to be the most popular one. 

The ratio between the length and the 
diameter of the pin, as made by different 
builders, varies somewhat, as will be seen 
by referring to Figs. 490 and 491; but we 
believe good results will be obtained by 
making the diameter 25 per cent. greater 
than the length of the pin. 


——e__—_ 


The Proposed London Central Railway. 





A week or two ago the opponents of this 
railway held a meeting, at which resolutions 
were passed condemnatory of the scheme. 
Those who are anxious that the proposed 
subway should be constructed, held a counter 
meeting last week, at which some of the fea- 
tures of the line were explained by its pro- 
jector, Colonel R. R. Hazard. The line is to 
run under the roadway between the curbs, at 
a depth of 12 feet, on a solid concrete bottom 
2 feet in thickness. The outer walls are to 
be of brick, and 2 feet thick. It is intended 
to construct four tracks of the standard gauge 
of 4 feet 84 inches, separated by steel par- 
titions, and the side galleries are to be utilized 
in many ways, notably for the accommoda- 
tion of water and gas pipes, telephone wires, 
pneumatic tubes, etc. Express and slow 
trains, worked and lighted by electricity, are 
to be run at intervals of two minutes on the 
respective tracks. It is estimated that the 
cost of the line will be £750,000, and that it 
will take only six months to complete. At 
“present six stations have been arranged for, 
the railway running from the top of St. 
James’ street, Piccadilly, passing along 
Shaftesbury avenue, through Broad street 
to High Holborn, and terminating at Hol- 
born Circus, the distance being 1} mile. 
This portion, however, is to be only the be- 
ginning of a network of such subways. Ow- 
ing to the moderate depth of the tunnel 
below the roadway, and the substantial nature 
of the structure, there is not much fear of 
danger being done to adjoining property, so 
that that objection will probably fall to the 
ground. But the fight with vested interests, 
as pointed out before by us, will be a tough 
one, nevertheless.—Jron (London). 
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Interesting Appliances in One Boiler 
Room. 





By C. L. REDFIELD. 





Last summer I had occasion to make a visit 
to a boiler room located in the basement of 
a large business block. There were two 
boilers, 54x14”, which, with their setting, 
occupied nearly one-third of the whole room. 
Although both boilers were in operation and 
the weather outside was quite hot, I found 
the room no hotter than it was outside—in 





Second Pair of Drivers 
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fact, quite comfortable—and that, too, without 


First Pair of Drivers 
| 
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The side rods, in all locomotives which 
have more than two driving wheels on each 
side, have a knuckle joint; its form, in 
many engines, is similar to that shown in 
Figs. 489 and 490. In mogul and ten-wheel- 
ed engines there is only one knuckle joint on 
each side of engine; sometimes it is placed in 
the rear of the main pin, as shown in Fig. 
437 (78d paper), and occasionally we find it 
placed in front of the main pin; there is an 
advantage in placing it in the rear, see 73d 
paper. In all consolidation engines one 








main pin and another one in front of the side 
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Centre of Main Rod 


Fig. 488 
LOCOMOTIVE CONSTRUCTION.—SEE PAGE 1. 


with the centerline c dof the side rods; the 


\ - ! 


A 


| any apparent draft blowing through. Hav- 


reason for this is, that in a great number of ing seen a good many boiler rooms that were 


engines the inner face f of the flange of the 
main rod brass is close to the outer face of 


the hub of wheel, consequently the inner | prised, and asked the cause of it. 


face e of the knuckle joint must not project 
beyond the face f, and therefore the center 
b b of the forked end will often be out of line 
with center ¢ d of the rod. 


The form of the pin through the knuckle 
joint is plainly shown in Fig. 490. A larger 
| portion of its head is made conical, and the | 
knuckle joint is placed in the rear of the | remainder, g, cylindrical; the diameter of | 
' this cylindrical portion is generally a little 


| much easier to keep cool than this, yet which 
| were insufferably hot, I was naturally sur- 
| I found 
| that the whole secret lay in the manner of 
supplying the draft to the furnace, which 
was the practical application of a hint that I 
/had myself dropped to the engineer some 
time before, but which I had at that time 
entirely forgotten. 
As every one knows, the heated air in any 
room naturally rises to the ceiling, and in a 
' boiler room the upper part is very much the 
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hottest, because it is there that the heating is 
done by radiation from the upper part of the 
boiler and the steam pipes. Ordinarily the 
air for the furnace is taken in at the floor, 
the very coolest place in the whole room, 
and, as a consequence, the heated air re- 
mains to make every one uncomfortable. “In 
this case the engineer had built a brick flue 
on the side of the boiler setting, one end of | 
which opened over the top of the boiler and 
the other into the ash-pit, as shown in Fig. 1. 


| having them hauled up in a bucket, by means 





It was through this flue, which had a damper 
in it, that the entire draft for 
the fire was taken, the front 
ash-pit doors and draft holes 
being closed tightly. It is true 
that there was a patent forced 
draft appliance situated in the 
short horizontal flue into the 
ash-pit, which was put auto- 
matically into operation when- 
ever the steam pressure fell 
more than one-half pound below 
a certain standard, but as this 
was seldom in operation, and it 
is not part of the object of this 
article to puff a patented im- 
provement, will pass over that 
entirely. 

The advantages of supplying 
a draft in this manner are two- 
fold: First, it keeps the room 
comfortable by drawing off the 
hottest part of the air, leaving only that which 
is comparatively cool; and second, it iseconom- 
ical, because it saves the heat radiated from the 
boiler and steam pipes, by conveying it in the 
form of heated air to the furnace. The econ- 
omy of supplying heated air under a boiler is 
something more than simply the saving of the 
amount of heat imparted to the air before it 
is admitted. Air that is already hot will 
bring about more perfect combustion than 
will air that is cold. It seems as if a device 
as simple as this, which accomplishes so 
much for economy and comfort, ought to 
come into very general use. 

This engineer had a cleanly disposition, and 
disliked dust flying around, especially as he 
had a pair of elevator engines in the same 
room. To prevent dust and ashes flying 
around when he cleaned the fire, or per- 
formed any other operation that would raise 
a dust, he put on the sheet-iron flue, shown 
to the left of the boiler in Fig. 2. This flue 
was open below, except for the slide damper 
shown, and connected with the stack above. 
When raking the fire he would open the 
damper, which would create a strong draft 
up the flue, carrying all flying dust and ashes 
with it. Here again an important double 
purpose was accomplished. Not only did 
this strong draft carry out the dust and ashes, 
but the very existence of this draft into the 
stack prevented the flow of a large body of 
cold air along the bottom of the boiler—a 
thing not only objectionable because it carries 








His coal bins in front of his boiler extended pounds on the city water mains enabled him | above the bar. The machine will cut a key- 
under the sidewalk, and through the hole | to lift between 500 and 600 poundsif occasion | way straight or taper to any ordinary depth, 
above he delivered the ashes to the cart that | required. This made a cheap lift, always | without the necessity of measurements, as itis 
hauled them away. A very little experiencein | ready for use, and it saved a good deal of | provided with an index for that purpose. 


of a rope, and having half of them dumped 
down on his head by the man above letting | 
the bucket catch under the edge of the hole, 
satisfied him that he wanted something bet- | 
ter. He therefore got some gas-pipe and | 
constructed the hydraulic elevator, shown in 

Fig. 8. The cylinder was made of a piece of | 























hard, disagreeable work. 


Ash Barrel 


|The leverage may be increased or dimin- 


ished by changing the position 
of the bolt which attaches the 
bent lever to the two vertical 
ones. 
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Floor 


The size now made will cut a 
key-seat in a bore 5” to 10” 
diameter and 24” long, though 
special sizes can be made if de- 








Fl vor 


sired. The makers are The T. 














1 ESS 














Fig. 1 


5-inch pipe, with a cap below and a stuffing- 
box above, bored to fit a piece of turned 4- 
inch pipe. The cylinder was sunk in the 
ground directly under the hole in the side- 
walk, and was tapped for a #-inch pipe, which 
separated into two branches above the floor. 
One of these was attached to the city water 
supply and the other discharged into the 
sewer. Each was supplied with a globe 
valve at a convenient place. 

The piston or plunger was made of 4-inch 
pipe, carefully turned, and fitted with a plug 
below anda cap above. Before closing up 
the ends it was filled with sand, so as to give 
it the necessary weight to lower rapidly. 
The only guide for the plunger was the 
stuffing-box, which was made long on pur- 


Fig. 2 
INTERESTING APPLIANCES IN ONE BorLER Room. 
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Portable Key-Seating Machine. 





The object of this machine, which we illus- 
trate herewith, is to cut keyways in all that 
large class of work which is usually done by 
hand chipping. The machine is portable, and 
is made to operate by hand, because it is easi- 
er to take the machine to the work than to 
handle the work; and it occupies no floor 
space. 

The cut shows the machine attached toa 
pulley and in the process of taking a cut. It 
is operated by the bent lever shown at the 
right, which operates the two vertical levers 
on each side of the bar. To these levers is 
attached the pawl, which, by means of the 
ratchet teeth shown, forces the bar through. 





pose. 





















off a large amount of heat, but because it 
chills the plates which were 
but an instant before exposed 





to the intense action of the 
fire. How much injury is 
done to the sheets by this sud- 
den change from hot to cold 
and back to hot again is un- 
known, but all agree that it 
is certainly nota benefit. The 
damper in the flue was invari- 
ably kept closed, except when 
the furnace doors were open. 
This damper could, of course, 
be used to check the draft if 
desired, but as the one in the 
flue leading to the ash-pit had 
perfect control, it was never 
so used. 

This engineer, besides 
being cleanly, was lazy. Not 
that kind of laziness that shirks 
work that should be done, but 
that kind that seriously ob- 
jects to doing laboriously by 
hand those things that could be better and 
more quickly done by some mechanical appli- 
ance. In other words, like the fellow whose 
legs never saw his body abused, he never 
allowed his brain to let’ his muscles get un- 
necessarily weary. 








The plunger was prevented from being 
thrown out by having the plank, which was 
fastened to the cap on top, too large to pass 
through the hole in the sidewalk. As the 
area of the piston was nearly 16 square 
inches, it will be seen that a pressure of 40 


PoRTABLE Kry-SEATING MACHINE. 


When the cutter is through, by depressing 









C. Dill Machine Co., 726 Girard 
ave., Philadelphia, Pa. 





The daily newspaper reporter 
has been visiting the manual 
training schools, and concludes 
that ‘‘ the importance of manual 
training in schools can scarcely 
be comprehended.” We sup- 
pose he means that it can scarce- 
ly be comprehended by himself, 
and, judging from the fact that 
he speaks of the speed and en- 
gine lathes seen in the black- 
smith shop and says of one of 
the students that ‘“‘he was just 
taking his first lesson in the use 
of the cold hammer and chisel,” 
we should think he was about right ; the sub- 
ject does seem to be a little beyond him. 
ote hee. 


Practical Details of Blacksmithing. 





By B. F. SpaLpine. 





BAYONETS—WEIGHING THE STOCK—ROLLING 
BLADES — ANNEALING — FORMING NECKS 
AND HEADS — SOCKET PADS — WELDING 
BLADES TO SOCKETS—WELDING SOCKETS— 
DROPPING. 





In the early days of bayonet making, and 
until quite recently, the steel which was con- 
sidered suitable for bayonet blades was tilted 
instead of being rolled. As gauge dies were 
not used, this operation had to depend for 
the uniformity of its products upon the skill 
and painstaking of the operator, and these 
frequently failing, led to considerable varia- 
tion in its size. It was intended to be §’’ 
square, or, as the official specifications more 
nicely stated, 0.625”, but in large lots it 
would vary from ,§;" to 44”. 

The blade can be made of 14 ounces of 
stock if it is properly distributed, and to make 
it, it is desirable to have, to commence with, 
pieces of just that weight; more would be 
waste, and less not enough. If these pieces 
were to be cut off from bars not of uniform 
size, but all of the same length, they would 
vary in weight in proportion to the variation 
in size. It was therefore deemed advisable 





to measure them in such a manner as to give 
the right weight to each piece, 
irrespective of its size. 








- 
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The plan adopted was the 
application of the method of 
measuring the bulk of irregu- 
lar-shaped bodies by measur- 
ing the amount of water dis- 
placed by their immersion. 
Although this method was 
discovered some 2,100 years 
ago, it may never have been 
more usefully employed for 
common purposes than in the 
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the hand lever which is seen above the bar 
the cutter will be lifted out of the cut, 
and the bar may be pushed back ready 
for another cut, thus saving the edge of the 
cutter and time in the back stroke of the bar. 


a present case. A vertical hol- 
low cylindrical vessel was 
provided. (See Fig. 1, page 2. 

This was of sufficient depth 
to receive the length of stock 
required. One made of sheet- 
tin or copper, 14’ in diameter 
and 15” deep, will answer the 
purpose. <A flange soldered 
on the bottom provides a 
means of attaching it to a 


| base of hard wood, on which it stands. 
| Having filled this tube with water, a piece of 
|steel of the required weight is immersed 
| therein, causing an equal bulk of water to 
overflow. Withdrawing the steel, the water 


The feed is applied by the nut on the screw! which remains settles down, no longer filling 
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the tube. A mark is made at the surface of 
the water inside of the tube, and a small hole 
is there perforated, the bottom of which is 
not lower than the level of the mark. Plac- 
ing a finger over the hole to prevent the water 
from escaping, a bar of steel is gradually in- 
serted in the tube until the water rises to the 
top, and then withdrawn. It is then nicked 
with a cold chisel at the water line, which 
shows plainly, and is then broken off and 
weighed. If it proves to be of correct weight, 
the hole in the tube is at the right place. If 
the piece is not quite heavy enough, the hole 
can be filed out some on the lower side, 
after which, replenishing the tube with water 
until all runs out of the hole that will, and 
then stopping the hole, another piece may be 
tried, and when the proper weight is thus ob- 
tained, the hole can be rounded by filing on 
the sides and top until it is about %” in 
diameter. More elaborate apparatus may 
be constructed, but this is all that is essen- 
tial. 

The operation of cutting up the stock now 
proceeds, the helper replenishing the tube, 
the blacksmith gauging the bar and laying it 
on the face of the anvil, places his chisel on 
the mark, and the helper strikes a blow to 
nick it; he then turns it over, laying the nick 
over the hole in the anvil, and, placing his 
chisel on it, it is broken off by another blow 
from the helper. The piece does not fly, as 
it strikes a stop which is conveniently placed 
to prevent its doing so. 

The piece is now ready to be necked, which 
operation is performed by drawing the end 
which has broken the truest in a pair of 
rounding dies, at the trip-hammer, to the 
shape shown in Fig. 2. 

It is now ready to be rolled into the shape 
of the blade. For this purpose it is heated 
in a reverberatory furnace, and being held by 
a pair of gauge tongs which clasp it around 
the neck, is placed in the right position against 
set guides, where, when the working sections 
of the rolls strike it, they impress it with their 
form, which is to advance it a step in its 
progress by reducing the size and extending 
the length. There are nine grooves in the 
rolls. The first four prepare the stock by 
distributing it in the right proportions for the 
five which are successively brought into ac- 
tion to form the flutes on the three sides of the 
blades. ‘The reduction of stock in the blank 
is quite rapid at a point A, Fig. 3, near the 
neck, as it requires to be somewhat in excess 
at the jointure to fill out the ‘‘ jowls,” or, as 
cutters say, ‘‘choules.” Although these do 
not start out as abruptly as formerly, they 
appropriate the extra stock to increased 
thickness. 

The rolls perform their duty with such 
celerity, that, after they are rolled, the blades 
still retain sufticient heat to render them soft 
enough for the finishing operations, by allow- 
ing them to cool gradually in a box of fine 
charcoal, into which they are immediately 
placed. 

After the blade is annealed a heat is taken 
on the neck, and it is bent, either by hand in 
a tool fitted in a saw-block or at the drop. 
The power required is so slight that there is 
but little difference between the two methods 
in expeditiousness, and, as far as the quality 
of the work is concerned, one way is as good 
as the other. After bending, they have the 
shape represented in Fig. 4. 

The round head on the end has been left 
larger than the neck, in order to form a 
shoulder for its support in a vise while it is 
hammered down to form a button-head, to 
adapt it to welding on the socket pad. The 
vise also receives the whole neck, the bend, 
and part of the blade, so that, in upsetting 
the button, the length of the neck remains 
unaltered. It is sometimes used under a 
small trip-hammer, and sometimes the head- 
ing is done by hand. The advantage, if any, 
which is gained by the use of the trip-ham- 
mer, is not sufficiently great to warrant the 
expense of procuring one for the purpose. 
Something might possibly be gained by its 
use if it was at liberty and would otherwise 
remain idle. The form of the button is rep- 
resented in Figure 5. 

It has been the general custom to make the 
bayonet solid, indeed, but built up of two 
parts, for the blacksmith has the benefit of 





this peculiar circumstance, which makes him | auxiliary in effecting the result of their per- 
more favored than other tradesmen : he can | fect coherence. 


unite disjointed fragments into a solid whole. 


The heats are taken in a furnate con- 


One of the parts of the bayonet, the blade, is | structed for the purpose, which has a square 
now ready to be united with the other part, | opening in the fire-brick top, large enough to 
the socket, by welding. The socket is of | admit the plated pad. The blade is laid on 
iron, and is prepared from a piece of stock | the furnace in such a manner that the button- 


half an inch in thickness and 2” square. | head hangs down in the fire, and the heat on 
This piece is heated and seized in the middle | the pad is taken by inserting it in the end of 
on one side by a pair of tongs, the jaws of | the furnace, which is so arranged as to have 
which are half an inch wide, and admit the | a hot bed of coals there, for this purpose. 


piece }’’. 


Then, standing at the end of the | Both pieces are boraxed, and when hot the 


trip-hammer, the blacksmith draws the stock | blacksmith turns quickly from the fire, with 
on both sides and at the end of his tongs with | the blade, and inserts the neck of it in the 


a pair of straight dies which have rounded | jaws of a vise under the trip-hammer. 


The 


corners on the sides and front end. His tongs | helper lays the pad upon it, in the right posi- 
serve as a guard to protect the part of the | tion, and the hammer is instantly tripped, 


stock which they grip from being struck by | 


the dies, and thus this portion is left of the 
full thickness, and serves for the bridge of 
the socket. The pad is plated in such a man- 
ner that the fiber of the iron will run around 
instead of léngthways of the socket. The 


end opposite to the bridge is left somewhat 
thicker than the sides, to give enough material 
to work thoroughly when the button of the 
(See Fig. 6.) 


blade is welded on. 




















| 





and with a few rapidly struck blows brings 
the parts together, and continues striking 
until the blows cover the whole face of the 
pad, raising. the slight rib which is required 
for the clasp shoulder, and properly shaping 
the stock for the bridge. It is then removed, 
and at a small shear, conveniently situated 
close to the trip-hammer, it is trimmed square 
by set gauges, to the required dimensions. 
The socket pad is then hung down in the 
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DETAILS OF BLACKSMITHING.—SEE PAGE 8. 


The next operation is welding the socket 
pad to the blade. This weld is in a place 
where it is subject to severe tests. The sur- 
faces welded will scarcely exceed §’ in area, 
and they have to resist the leverage of the 
length of the blade on one side. and the 
length of the musket on the other, and when 
the bronzed veteran puts it to the crucial test 
on the field of battle, by allowing a fiery 
charger to lift himself upon it by the impetus 
of his own mad career, or in the bivouac 
borrows it from his comrade to pry up a 
frozen-down camp kettle, it will fail if it is 
not thoroughly united. That bayonets do 
stand tests as hard as these, and not part in 
the weld, shows that the welding of iron 
to steel can be made “‘ solid,” with all that the 
word implies. 
the conditions must be as they are on bay- 
onets, the iron thick enough to bear the neces- 
sary working, and the steel in such shape as 
to touch first at a point, so that, as it sinks 
into theiron, everything on its surface will be 
driven off, and everything on the surface of 
the iron crowded off, and thus the two per- 
fectly clean surfaces be brought into immedi- 
ate contact, the measure of plasticity and vis- 
cosity due to the heat being a valuable 





To make this solid weld, |- 


opening in the top of the furnace, and when 
it has acquired an even heat, it is laid on a 
concave ‘‘ former,” the end view of which, 
with the fuller used to give it a gutter shape, 
is shown in Fig. 7. When the pad has been 
bent as shown in the cut, the smith takes it 
out from the tool and hastily inspeets it, to 
see that the weld has not failed; for the 
bending, with the stiff spot from which the 
neck protrudes to contend with, is very try- 
ing to the weld. This inspection tells whether 
to proceed, to repair, or to throw aside. If 
favorable, the socket is replaced in the tool, 
a round steel pin is laid in it, and the sides 
are brought down onit with a hand-hammer, 
one side abutting against one end, as shown 
by the dotted lines of the illustration. 

The next operation is to take a welding 
heat on the socket, along the lap. There is 
a furnace provided for this especial purpose, 
which so encloses the anthracite coal which is 
used for fuel, that all the heat generated is 
forced through the small opening in the top, 
which barely admits the laying in of the 
socket. In this opening the socket is soon 
raised to a welding heat, and is then quickly 
clamped in the jaws of a vise, under the trip- 
hammer, with the neck down, and a pin be- 





ing immediately inserted in the hole, the 
hammer is started, and the dies, being of the 
proper circle, the sides of the socket do not 
spread apart, but are held in position, and 
the lap is welded with a few blows. It is 
immediately taken to the dies of another 
hammer, close by, which are made to receive 
and form it the other way, with the neck at 


| the side, and afterwards, being replaced in 


first dies, it is brought very nearly to the de- 
sired shape. 

During all these operations, attention has 
been paid to keeping the distance correct 
between the blade and the socket; but, as in 
the operations of welding, which require that 
the pieces shall be got into the right places 
before they have lost much heat, it is neces- 
sary to have them goin free and easy, and 
they have not the exactness of shape and size 
that is desirable. They are, therefore, heated 
again in the sockets and necks, and struck 
between dies in the drop, which are intended 
to bring them to the exact shape required. 
This operation finishes them, as far as the 
forging is concerned; but, before they go to 
the finishing department, the sockets, necks 
and the parts of the blades as far as the 
jowls extend, are annealed. The rest of the 
blades having been previously subjected to 
this process, its performance in this case is 


all that is required to complete them, ready 


for cold machining. 
——— me ——_ 


Shop Notes. 





Order and system seem to be among the 
predominating features in the shops of F. E. 
Reed, at Worcester—his system of keeping 
cost accounts, and filing drawings, and his 
plan of keeping a record of the performance 
of each tool in the hands of the inspector, 
being especially noteworthy. We were 
shown several blank forms which had re- 
cently been filled out by the inspector, giving 
the results of a test of a lot of lathes just 
completed. These blanks are numbered to 
correspond to the number of the lathe to 
which they refer, and can at any time be re- 
ferred to in case it is desired to know just 
what the amount of variation from absolute 
accuracy was at the time of inspection. Mr. 
Reed says that the system is a great satisfac- 
tion to him, since it enables him to speak 
with entire confidence regarding any particu- 
lar lathe in case of complaint, which, as every 
tool-builder knows, will occur once in a while, 
and would even if every machine could be 
and was absolutely perfect. Lathes are test- 
ed by attaching a stiff piece of iron to the 
spindle, and running a cut over it. The dif- 
ference in diameter between the two ends of 
the piece is then measured by one of the new 
Brown & Sharpe micrometers for indicating 
the ten-thousandth part of an inch, and the 
lathe corrected, if necessary, until this varia- 
tion is reduced to one or at most two ten- 
thousandths in six inches. The lathe is then 
tested in facing up a plate, to which a stand- 
ard straight-edge is applied, and the varia- 
tion in this way, if there be any, recorded 
upon the blank. There can be little doubt 
of the superiority of this method of measur. 
ing variations, and recording their amounts, 
over the plan of simply asserting that a tool 
is absolutely perfect; for, while many tools 
are built which are near enough to absolute 
perfection to be accepted as practically per- 
fect, it is safe to say that no tool has ever 
been built which was absolutely perfect; and 
what one mechanic would consider absolute 
perfection, another, with a different concep- 
tion of accuracy, or engaged upon a different 
class of work, might consider very far from 
perfect. But they could agree upon what 
one ten-thousandth of an inch means, and 
whether a certain variation from absolute 
accuracy, expressed in such terms, would an. 
swer their purpose or not. It also affords a 
means of knowing whether or not the build- 
er’s and the purchaser’s conceptions of ab- 
solute accuracy agree, which is a point 
worth consideration. 

We noticed in the shop a method of rig- 
ging up a drill press to drill small and 
medium sized holes in rather heavy castings, 
such as lathe beds. The holes drilled are of 
such a size that a large drill press would be 
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inconvenient, and consequently an ordinary 
sized press was taken, and tworails laid along 
the floor under the spindle, and extending 
from side to side the required distance. 
These were planed up and made true. Upon 
these were placed two small carriages or 
trucks made of iron, and having turned 
wheels, upon which the lathe bed or other 
casting to be drilled is placed. By this 
meaps it can be moved from side to side 
with the greatest facility, and the advant- 
age secured of using a press adapted to 
the size of the holes to be drilled without re- 
gard to the weight of the castings operated 
upon. 

Very large numbers of small parts of 
laihes, and some other tools, are made and 
placed upon shelves and racks in the stock- 
room, ready for assembling, the system of 
manufacture by milling machines, jigs, and 
other special appliances, securing entire in- 
terchangeability of parts. Racks or frames 
are erected in this room all over the floor, 
and as high as a man’s head, which support 
shelves open and accessible from all sides. 
Each of these is devoted to the parts of 
some certain size of lathe, milling machine or 
other tool, and all finished parts are placed 
in it assoon as completed, a record being 
kept by the man in charge, who also keeps a 
record of their cost, and charges it to the ma- 
chines as the parts are called for by the 
erecters. The room looks very much like a 
show-room arranged for the display of fin- 
ished work. It isa pleasure to go through 
it, and must produce a very favorable im- 
pression upon prospective customers. 
Though Mr Reed, when asked a question 
regarding the matter of a large contract for 
lathes, recently given out by the Westing- 
house Air Brake Co., would not make a posi- 
tive statement regarding it, a man who is 
in a position to know something regarding 
the matter, said positively that Mr. Reed had 
secured an order for 207 lathes, which is be- 
lieved to be the largest order for lathes ever 
given in this country. 

Across the street from this shop is the shop 
of the Whitcomb Mfg. Co.—Mr. Whitcomb 
being a veteran in the machine tool business, 
having been in it longer than any one else in 
Worcester. The shops are now devoted 
exclusively to building planers, though in 
years past Mr. Whitcomb has built a gen- 
eral line of tools. A very interesting con- 
versation was had with him regarding the 
development and growth of machine tool 
building. 

Though the shop is now equipped almost 
entirely with the latest improved tools, one 
or two examples of machine tool building in 
ante-bellum times are to be seen, looking 
very odd beside the latest design of Whit- 
comb planer. Mr. Whitcomb thinks that 
our civil war had more than anything else to 
do with the bringing about of the simpler 
styles of machine design which prevail in 
these days. The Government would have 
nothing put upon a small arm or gun for 
mere ornamental purposes, and everything 
furnished by contractors during the war, 
from a bayonet to a gunboat, had to be as 
plain as possible, every part and every stroke 
of work done upon them being for a definite 
utilitarian purpose. After a time it gradual- 
ly became recognized that true beauty in 
machine design consisted in plainness and 
strict adaptation to a useful purpose, and this 
led to the entire abandonment of mere orna- 
mentation, and the leaving off of all’ those 
‘‘ogees and filigrees” which in their day 
were considered so necessary to a good look- 
ing machine, and which in these days appear 
so odd, and are considered so much of a 
nuisance. In the early days of machine de- 
signing, architects were the only draftsmen 
available, and of course it was natural for 
them, in making drawings of machinery, to 
introduce those features which were used in 
making buildings appear pleasing to the eye, 
thinking that the same ornamentation made 
machinery look well. An old planer stand- 
ing in Mr. Whitcomb’s shop bears the marks 
of the architectural draftsman all over it, and, 
upon speaking of it to Mr. W., he said that 
the drawings were made years before the war, 
by a man who had been originally trained as 
an architect, 





The Mason Combination Reducing 
Valve and Steam Trap. 





This valve was originally designed for use 


on steam car-heating systems, where the lo- | 


comotive pressure is reduced by a valve to 
about 40 Ibs. in theservice pipe, and is then 


REDUCING VALVE 


regulated separately for each car. The ad- 
vantages of having the reducing valve and 
trap in one shell are obvious. This device 
occupies only a little more than the space 
needed for a globe valve, is very easily ap- 
plied, and will not freeze. It has also been 
found to be applicable for larger systems, as 
for steam heating in buildings, and for man- 
ufacturing purposes, where it can be placed 
in the steam pipe from the boiler, and the 
return pipe can be connected with it instead 
of into an ordinary steam trap. For re- 
ducing and trapping the steam for small 
systems, as in an Office, it is very con- 
venient. 

By referring to the sectional view, the oper- 
ation will be understood. The steam pipe 
from the supply enters the passage marked 
‘‘ inlet,” and passing through the main valve, 


CRAFTS’ JOURNAL Box. 


which is normally open, fills the system, and 
thence through the return or drip pipe the 
condensation comes back into the trap por- 
tion of the device, marked A A. When the 
pressure in the system rises above the desired 
amount to which the valve has been previ- 
ously set by compression of the spring SS, 
the piston Z Z is forced down, thereby allow- 
ing the main valve to close, assisted by the 








‘high pressure steam and the spring Z. Steam 
| is thus shut off from the system. This opera- 
tion is repeated as often as the pressure in 
the system rises above the required point. 
The trap portion of the device operates on 
| the well-known principle of expansion. The 
chamber D, which forms a part of the piston 


ACA 


ZZ 


G0” 


. AN 


We ‘ SY 
b i 


A 
YY 


<™ 
A 


N A 
\\\ 


Z 


OL o 


~ ox 
» ee 


MUM 


Ge GY 
My 


MMMM 


Mtb 


VM A 


LLG 

Z 

Z ZZ 
yjliia 


] . 4 


AMMAR 
NUTLEY 
gj 

wy, 


YYW 


WN} 
EZ 


QOMUddéddbay 
\N 


Ys 
2SCO ee OC 


eee 


YY 
RX 
Wilt 


ULM Md 


A, 


\\\ 
eeese 


Ld 
lil” 
LDL 
GZ. 


LANA 


"k 


AND STEAM TRAP. 


Z Z, and is carried with it in its movement, is 
filled with an expansible chemical. The 
valve K is open when the trap is cold, so that 
condensation can pass out freely. When the 
trap is free from water the steam expands the 
liquid in chamber D and shuts the valve K 
by the metal diaphragm. When condensa- 
tion again accumulates, the heat diminishes, 
the chamber D contracts and the valve K is 
again opened. 

The trap can be adjusted to discharge at 
any temperature by turning the rod X, which 
is fitted fora wrench. The reducing valve 
is adjusted to the desired pressure by turning 
the plug FF. The drip from the system 
can be attached to either side of the valve, 
as shown in exterior view. It is manufact- 
ured by The Mason Regulator Co., Boston, 
Mass. 
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Crafts’ Journal Box. 









In describing the wood-working machin- 
ery built by E. and B. Holmes, of Buffalo, 
N. Y., we have frequently mentioned 
Crafts’ journal box, which is used on all 
machinery built by this firm where its ap- 
plication is practicable or desirable. We 
now present an engraving showing the con- 





struction of this box. As will be seen, the 
cap is a very heavy casting, comparatively, 
one object of this being to make it serve 
as an anvil to absorb the force of the 
blows given by the knives. An unusually 
heavy body of babbitt is used, and it is 
dovetailed into the box in both directions, 
no cast-iron chipping strips being used, 
which project into the babbitt and are liable 
to come in contact with the journal when 
the babbitt becomes worn. The upper part 
of the box is divided into two compart- 
ments, in one of which are oil and waste, in 
the other tallow or other grease. The object 
of this is to provide a double system of lubri- 
cation, so that, if the oil should become ex- 
hausted, the tallow would be melted by the 
rising temperature of the box and serious 
damage or overheating prevented. Ordinary 
cap screws are not used, but instead a broad 
vertical planed surface is provided at one 
side of the cap, to which it is firmly secured 
by steel bolts. Above this surface is a steel 
dog provided with a set-screw and jam nut, 
the screw bearing upon the cap in the middle 
of its length, thus securing an even bearing 
throughout the box. This construction not 
only makes the adjustment of the box very 
easy, but does away with the necessity of 
wood or other hard substances between the 
cap and the box, candle wicking being used 
instead, which prevents the oil from escaping, 
and permits ready adjustment without the 
necessity for removing or reducing the thick- 
ness of packing. The box in use has given 
the best of satisfaction, not one of them hav- 
ing given trouble by heating, so far as known 
to the manufacturers. A machine fitted with 
them has been running in the city of Buffalo 
for six months past, at 5,100 turns per minute, 
working kiln-dried maple, without heating, 
and without the necessity for adjusting boxes 
during that time—a performance which will 
be conceded to be very creditable. 
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The Cost of Steel in Great Britain 
and America. 





We see from a report just published on the 
production of sieel in Great Britain and the 
United States, 1,048 hands in the latter coun- 
try produced 4,500 tons of Bessemer rails in a 
week, which would average 4.8 tons per 
man. In Great Britain, on the other hand, 600 
workmen produced 1,500 tons in the same 
time, or only 24 tons per man. The average 
wages in America were, however, fully 35 per 
cent. higher than in Great Britain, which 
nearly equalized the cost of labor per ton in 
both cases. The difference in the actual cost 
of production in the two countries must then 
principally be attributed to the great distan- 
ces from which the American works have to 
obtain their supplies of raw material for the 
manufacture of Bessemer steel, and this ob- 
stacle to the development of the rail industry 
in the United States would be obviated if the 
basic process were introduced into that coun- 
try, since in many instances suitable mineral 
could then be found in close proximity to 
coal fields. There is, however, no probabil- 
ity of the manufacture of Thomas steel being 
developed in America at present, since a 
group of the Bessemer works has bought up 
all the patents referring to the product, and 
can consequently prevent all new works from 
producing it.—The Practical Engineer (Lon- 
don). 

The latest application of the velocipede 
principle has been made by a sportsman, who 
made a sled to run upon the ice, which 
he propelled by means of foot pedals, the 
same as a bicycle. The wheel which is rotat- 
ed by the pedals is fitted with steel spurs, 
which take hold of the ice, and it may be re- 
volved at various ratios of speed to that of 
the pedals. The resistance of friction is so 
slight that it is said very high rates of speed 
are attained by it. When the wind is favor- 
able the propelling wheel is lifted off the ice 
and a canoe mast and sails used instead. 

——_-.g>e—__. 

The next meeting of the American Society 
of Mechanical Engineers will be at Erie, 
Pa., beginning May 14 and continuing three 





days, 
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Well-Known Locomotive 
Engineer. 


Death of a 





Robert M. Clark, an old-time locomotive 
engineer, died recently at Bennington, Vt., 
at the age of 73. For more than forty years 
Mr. Clark—latterly Uncle Johnny, in defer- 
ence to his English origin—has been a famil- 
iar figure along the line of the Troy & Bos- 
ton Railroad, and amongst two generations of 
railroad men. With just enough eccentric- 
ity about him to give spice to companion- 
ship, ‘‘ Uncle Johnny” will be missed by a 
host of friends, not only amongst railroad 
men, but amongst citizens from one end of 
the road to the other. One of the most care- 
ful of engineers, if ever men deserve success 
for faithfulness and strict attention to duty, 
Robert M. Clark deserved his success. 
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A Statement by “ Iron.” 





The following communication will explain 
itself : 

Editor American Machinist : 

We are in receipt of a letter, dated March 
16th, from the editor of Jron, published at 
161 Fleet street, London, E. C., referring to 
your article in regard to the reproduction of 
our tools by an English firm, and stating that 
‘* No application of any kind whatever from 
any person has ever been made to this jour- 
nal respecting your protest. Had it been 
made, the matter would have come before 
me, and I should unhesitatingly have pub- 
lished the communication, subject, of course, 
to my editorial supervision. aes 
As an Englishman, and as the editor of 
Iron, lcan have no sympathy with the al. 
leged malpractices. . . . . . I must 
further ask you to give this repudiation the 
same publicity as that accorded to your state- 
ment that your London agents had tried in 
all quarters to get your letter, or some modi- 
fication of it, inserted in the English mechani- 
cal papers, but without success.” 

Please oblige us by giving the statements 
of the editor of Jren publicity. 

You will note that our original letter was 
reprinted and commented upon in ‘the Me- 
chanical Progress, published at 23 and 24 
Whitecross street, London, E. C., February 
28th. Yours truly, 

Brown & SHARPE Mre, Co. 
Per L. CHAFEE, Jr. 
ee eee 


LETTERS FROM PRACTICAL MEN. 
Acknowledgment to Mr. Beale. 

Editor American Machinist : 

It is certainly with much satisfaction that 
I acknowledge my indebtedness to Mr. Beale 
for setting me right about Mr. Corliss and 
his engine frame, and for the many items of 
historical interest he has so pleasantly com- 
bined in his communication. After ac- 
knowledging that I was entirely wrong, and 
accepting the fact that Mr. Corliss knew ‘‘ a 
powerful sight” more about the Corliss en- 
gine than I did (a fact every one else knew 
before), it would at first seem that there is 
nothing more for me to say. But I cannot 
do otherwise than beg pardon from every 
Corliss engine builder who has put the same 
interpretation on my remarks as done by Mr. 
Beale, nor can I consistently allow one point 
in Mr. Beale’s criticism to pass unanswered, 
and that is when he takes me to task for my 
use of the word girder. I have always called 
that sort of an engine bed a girder bed, be- 
cause I supposed that was its name; and 
where I referred to it asa girder, it was simply 
because the strains I was considering were 
such as come upon a girder. There may be 
various strains—thousands, possibly—in an 
engine frame that I never thought of. But 
as relates to the one in question I think it is 
of the class girders are subjected to, and in- 
dependent of the others, 

The fact is, I was attempting to uphold a 
principle (which may be wrong), and selected 
as an illustration the use of a central support 
under the center of a Corliss engine bed 
(which may have been an unhappy one), but 
I still think the principle correct, and am 
glad to learn that this idea has the tacit en- 


ever knew, Mr. George H. Corliss himself. 
For, according to Mr. Beale’s report of the 
hundreds of engines he is known to have 
built, only a few have been found witha 
central support, and in those cases the special 
reason not given—and among his latest and 
largest work, he absolutely made the support 
adjustable, 

Was it because he was afraid the stone- 
work would go down at that point where 
there was no load, or because it would come 
up, and so provided a means for avoiding 
what was liable to occur—a bending of the 
frame ? I do not believe I was mistaken as 
to the fact, though I was, unquestionably, as 
to Mr. Corliss’s way of surmounting the dif- 
ficulty. 

It must have been evident to every one who 
worried through my address that I endeav- 
ored to condense a lot of thought in a small 


many external questions, but I had no idea 
that it was possible to concentrate so many 
blunders in a single paragraph as to require 
two of us and considerable space in the 
AMERICAN MACHINIST to straighten them 
out. JOHN -E. SWEET. 


Using the Indicator, 
Editor American Machinist : 


not from any lack of knowledge or skill on 
their part, but simply from the fact of their 
not using the indicator. 
Eufaula, Ala. RICHARD THIRSK. 
Wants the Opinion of Our Readers. 
Editor American Machinist : 





space, and that it was not possible to consider pea -” 


I would like to ask your readers a ques- 
| tion: Given a tubular boiler 52’ diameter, 
_with 63 three-inch tubes 9 feet 10 inches 
‘long, shell ,%"’ thick, heads §’’ thick—been 
in use about one third of the time for sixteen 
| years—shell and heads in fair condition, 
material C. H. No.1; six years ago found 
the heads bulged where the stays were 
fastened to same, and aun inspection revealed 
|that the stays, seven in number, were made 
(of 4x12" inch iron, with only one rivet at 
,each end; these stays had straightened and 
let front head bulge outward &’, and the rear 
; owner had a boiler maker put in 
five new stays on each end, two of the old 
| Stays being left in, and now I find that three 
on each end are all right, while the other two 
/are faulty in design, and some defects in 
| workmanship. : 
| Thad the boiler filled with warm water at 
' about 110° Fahrenheit, and then used a pump 
to give 95 pounds’ pressure to the inch, when 
I found the back head had sprung out ;"’ at 


The enclosed cards will, I think, be of in-| the one point measured, while the front head, 


ing the valves of automatic engines. 


terest to some of your readers, as showing at three different places between the stays, 
the necessity of using the indicator for adjust- | sprung out 7", 3s" 
Cards ure went down they returned to former 
No. 1 are a pair of simultaneous diagrams, place. I am satisfied that this springing has 
showing the average daily work of the en- | been going on ever since the boiler has been 
gine; they are not specially selected, but are | in use, and it is quite evident to my mind 
a fair sample of cards taken daily to ascer- | that the iron of these heads has become more 


and +’, and when press- 





t 





Engraved half size. 


tain the amount of work done by the engine. | 
Cards No. 2 are from the same engine, are 
also a simultaneous pair, and were taken to 
ascertain the amount of power required to 
drive the shafting of the mill. They were 
taken only ten minutes later than No. 1, and 
without any alterations to the engine. 

Cards No. 1 will be seen to be very nearly 
alike in all essential respects, the work being 
fairly divided between the ends of the cyl- 
inder. 

Cards No. 2 will be seen to vary greatly in 
the length of the cut-off, fully 25 per cent. 
more work being done in the crank end of 
cylinder. This is due to the angularity of 
the connecting rod, and should the cut-off be 
equalized at this point it would vary just as 
much at a later cut-off. 

The point I wish to make clear is the ne- 
cessity of using the indicator to equalize the 
cut-off from the average load. This, of course, 
is well known to the old hands at the busi- 
ness, but those I wish to reach are the young 
men just beginning, and who, like the writer, 
have had limited means of acquiring the 
necessary knowledge. 

When I commenced to use the indicator I 
was situated in a small village, far removed 
from any chance of obtaining personal in- 
structions, and I am pleased to say that the 
larger share of my knowledge of the indicator 
has been learned through this paper, and 
through the courtesy of its editor. 

The practice of blocking up the governor 
and adjusting the cut-off at some given point, 
say } stroke, as is the common practice, is 
very far from correct, as any user of the in- 
dicator will readily admit. 

I could show some rather peculiar cards 





dorsement of the best engineer this country 








taken from engines as the erecters left them, 
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or less crystalline, and with such use as they 
have had, namely, 100 pounds’ pressure of 
steam, it would only be a question of time 
when they would go out too sudden for the 
comfort of fireman. 
What I want to know, is, can these heads 
be annealed and straightened back so as to 
leave the iron in its original condition ? 
Westfield, Pa. ALBERT BAKER. 


Preventing Clinkers—Rattling Valves 
—Why Globe Valves Leak. 
Editor American Machinist ; 

In No. 12, A. K. B. asks about preventing 
clinker. They can be prevented by steam. 
When it is wished to prevent clinkers form- 
ing, put a }’’ steam pipe, on one side of which 
put in not larger than ;,’’ holes, some four or 
five inches apart, this pipe to be set close to 
the under side of grate. Keeping small jets 
of steam issuing from these holes all the time 
will prevent clinker. Experience will tell 
how much steam to use in each particular 
case. 

The use of such pipes under the entire 
grate surface will prevent them forming any- 
where. Whether any one can afford this 
means of prevention must be determined by 
the parties in interest. 

It is claimed that the heat resulting from 
the combustion of the decomposed steam 
will more than compensate for the heat re- 
quired to dissociate it. If so, sucha method 
of preventing clinker would be economy. 
The writer has not had sufficient faith in the 
economy to give ita trial, One thing that 
causes clinker to form and adhere to furnace 
walls is the unconscious habit some of us 
get into, of throwing the coal into the furnace 


fire, and the Walls serve as a check, so that 
the fire is thicker at the walls than any- 
where else, transforming the fire at that 
point into a fire suiting a blacksmith’s work 
with the intense internal heat. This heat 
melts the waste matter of the coal, forming 
a solid mass, and, being near the brick, and 
that being also highly heated, they amalga- 
mate, and it is hard to separate them. The 
best time to do this is just after the fire is 
hauled and the furnace is commencing to 
cool, as at that time contraction is going on. 
Some firemen throw oyster shells around the 
edges of the fire, which will crack off the 
clinker, 

A thick spot in the middle of a fire will 
burn out the grates at that place, for the rea- 
son stated above. The gas coals are worst 
for forming clinker, and will always give a 
great deal of trouble. 

A. B. C. wants to know what makes his 
exhaust valves rattle. When he says that 
the engine is under-loaded he tells the whole 
story. The cause is the expansion of the 
steam—on the steam side of the piston—be- 
low the pressure of the atmosphere, and the 
consequent throwing of the valve from the 
seat. Attaching a condenser would stop the 
rattling of the valves, but might make the en- 
gine pound, unless he could give enough com- 
pression to prevent it. Sufficiently stiff 
springs could be put into the valves to hold 
them on their seat; but this would be hard on 
the valve stems, and they would wear out in 
a short time. Theother remedy is to carry a 
sufficiently low steam pressure, so that the 
valves will be held on their seats all the time. 
This will take more fuel. 

Mr. P. H. Bullock gives some good 
reasons why globe valves leak. I would 
like to add another reason, which is the 
thoughtless habit some pipers have of never 
holding a valve with a wrench when screw- 
ing in a piece of pipe, or when screw- 
ing a valve onto a pipe they are more apt 
to put the wrench on the wrong end of the 
valve, or the end farthest from the pipe. 
This brings all the strain on the soft brass 
shell of the valve, and sixty per cent. of the 
valve seats will be twisted out of shape. 

W. E. CRANE. 


How to Harden Thin Pieces, 
Editor American Machinist : 

If correspondent who wishes to harden 
steel plates 7,” thick will adopt the follow- 
ing system, he will meet with perfect suc- 
cess. Provide two pieces of iron about 6’’x 
6''x1", with one surface on each block planed, 
spread a liberal supply of good sperm oil on 
each planed surface, place the blocks near by 
in level position to insure an even thickness 
of oil, and keep the blocks cool. Immerse 
the steel plates in molten lead as far as they 
are required to be hardened ; when a red heat 
is obtained, drop the piece quickly upon the 


Joiled surface of one of the iron blocks, and 


simultaneously lay the other iron block upon 
the work; when cool they will be found true. 
I have used this system for years for harden- 
ing thin steel tools with universal success. 
Buffalo, N. Y. J. LESTER OsGoop. 





Tempering Thin Plates—Solder for 
Aluminum, 
Editor American Machinist : 

Sheet-steel of the dimensions stated by 
your. correspondent in the AMERICAN Ma- 
CHINIST, March 21, can be successfully hard- 
ened between two cast-iron blocks placed in 
ascrew press, or any kind of hand press ; 
holes should be drilled in the corners of the 
lower block for spiral springs of sufficient 
power to keep the blocks apart. 

The steel should be heated (a small gas 
furnace is preferable), and quickly inserted 
between the blocks, and pressed hard until 
cool enough to insure against drawing tem- 
per. 

A good plan is to have two pieces in the 


the other is heating. 

To draw the temper, brighten part of the 
piece on an emery wheel, and then run them 
together with sand ina sheet-iron tumbler 





in such a way that it flows along oyer the 


best), until the desired color is obtained, 












aren ta Swe 


$ Pen Sara 
eee ERE 2 Bas oe eas oN 


ied aati 


i eM si 09 





3 
3 
4 
4 
4 
“a 
i 
i 


WRB iin 


2 iia 


4 


Te aN RE ng DON 


a 


furnace at once, and allow une to cool when 7 


a 


under which is a fire (a few gas jets are the @ 











Ca a ae ae 


oO WwW Ww ie 


eo ->- = RS 


pr 


by 
Ma- 
ard- 
d in 
eSS ; 
the 
sient 


gas 
arted 
until 
tem- 


1 the 











aaa Bickited canta 


baa 


ET a ee ea 


when | 


f the 
them 
nbler 


e the @ 


Aprit 4, 1889 


AMERICAN 


MACHINIST 


VT 








Solder for aluminum to be used for the 
blow pipe, 10 parts silver, 10 parts copper, 
20 parts aluminum, 60 parts tin, 30 parts 
zinc. 

For solder with the common soldering iron, 
use 95 parts tin and 5 parts bismuth, or 97 
parts tin and 8 parts bismuth. The flux to 
be used in all cases is either paraffine, stearine, 
vaseline or benzine. The articles must be 
well cleaned before soldering, and heated 
just enough to make the solder adhere. 

R. T. TORKELSON. 


About Fire-Cracking Steel. 
Editor American Machinist : 

Some time since, in starting work in a new 
machine shop, I had occasion to have made 
four milling cutters, about 24 inches diame- 
ter and §-inch thick. They were all made 
from a 23-inch bar, not more than three 
inches of its length being used for the four 
cutters. As the heating forge was not ready 
for use, and the cutters were wanted in a 
hurry, I sent two of them to a friend, the 
foreman in another shop, who was a “ steel 
sharp,” and who especially prided himself on 
his ability in hardening and tempering mill- 
ing cutters, requesting him to harden them 
himself, and to use particular care with 
them. The grade of steel was one of the 
best American grades, and one which my 
friend was in the habit of using. He re- 
turned them hardened and both badly fire- 
cracked, with a letter stating that he had 
used extra care, and advising me not to use 
any more of that steel for milling cutters. 
By this time the other two cutters had been 
made, and I sent them, together with the 
fire-cracked ones, to the New York agent of 
the steel manufacturer, stating the facts, and 
asking him to have the two new cutters 
hardened and tempered. He returned them 
hardened and tempered without a sign of a 
crack, and they have since been used to do 
a very large amount of work without failure, 
and the same brand of steel has since been 
used in our shop with entire satisfaction. 
Moral: Don’t condemn a noted brand of 
American steel, or all American steel in 
general, because one man manages to fire- 
crack the tools made from it; but try an- 
other man who can harden it without fire- 
cracking. I believe Mr. Goodyear is right 
in stating ‘‘ that there is not a steel imported 
which cannot be fully equaled by Ameri- 
can steel through all the broad ranges of 
use to which steel is put.” Ws 


Should the Draftsman Make the Pat- 
tern Maker’s Drawing ? 
Editor American Machinist : 

I don’t know what the pattern makers think 
of Mr. Crank’s ideas on drawing-room econ- 
omy, in your issue of March 21, but I believe 
Icould guess. It seems to me quite the op- 
posite to economy, especially with regard to 
the drawing-room, to advocate separate draw- 


ings for pattern shop, machine shop and|}- 


blacksmith shop; but I will confine my re- 
marks to that part of Mr. Crank’s letter 
where he refers to drawings for pattern mak- 
ers. He says: ‘‘Give a pattern maker a 
detail drawing of an engine cylinder, drawn 
to a scale of 4 or} size, and the first thing 
he will do will be to plane off a board and 
make a rude drawing, full size of cylinder, 
and then he is ready to commence work.” 
Mr. Crank is right. It is just what I would 
do, and if any gentleman from the drawing- 
room wanted to do it for me, with the idea he 
could do it ‘‘much better,” as Mr. Crank 
says, then there would be a little rippling of 
the waters. 

I don’t see this point quite so clearly as to 
draw the same corollary as Mr. Crank does, 
If the lines of a full size cylinder drawing 
that the pattern is to be made from, and 
‘‘which could much better be done in the 
drawing-room,” cannot be used to build the 
pattern by, then it is of no more use to the 
pattern maker than the drawing that isdrawn 
tot or}size. Letusseeif thisisso. After 
the pattern maker is given this full size cyl- 
inder drawing, the card of instructions in- 
forms him that in all cases he must work to 
the figures. If the lines of the drawing are 


the pattern maker to build his pattern by I 

would, like to ask what is the use of the fig- 

ures? Again, the instructions are that the 

pattern maker must allow for finish, and also 

his own “‘shrinkage and draft.” If the full 

size drawing is to be made in the drawing- 

room for the pattern maker to make his pat- 

tern from, and because it isdone much better, 

then the stock and shrinkage (to say nothing 
of the draft) must also be considered in the 
drawing-room, or the drawing will be of no 
more use, as in the case of figuring, than any 
other drawing. 

In the matter of shrinkage it is not a ques- 
tion of adding so much to the length, width 
and depth. There may be measurements 
that are more important than these, so that it 
becomes a necessity that the drawing for the 
pattern maker should have the shrinkage al- 
lowed on it. 

If the instructions that Mr. Crank gives 
are to be kept, my opinion is that it is better 
to allow the pattern maker to lay out his own 
drawing, if the foreman pattern maker does 
not. 

In the AMERICAN Macurnist, Nov. 10, 
1888, Mr. Crank says, ‘‘ In some places it is 
the practice to make drawings for the pattern 
maker, in which the draftsman has made al- 
lowance for shrinkage.” This is better than 
making a drawing for the pattern maker 
without shrinkage ; and yet, in the matter of 
shrinkage, I think the pattern maker ought 
to be the better judge, because the shrinkage 
varies so much there can be no rigid rules 
made. P. 8. DINGEY. 


Another View of Piece-Work. 
Editor American Machinist : 

In the interesting testimony on the piece- 
work question, a point or two occur to me 
that have not been taken into consideration. 
They are not ethical. 





HIDE-FACED HAMMER. 


ing ethics to a day laborer who is doing 
skilled work and receiving the pay of an un- 
skilled workman. He perhaps is laboring 
under the impression that his employer is 
trying to get the better of him by grinding 
more out of him than he is getting paid for, 
and this to him may be ethics, but it does not 


In the first place, I do not believe in talk-] fourth the time, and consequently could not 


as he can, perhaps, goes home discontented, 
and waits, Micawber-like, for something to 
turn up. Something does turn up. They 
are going to introduce the piece-work system 
in his shop. What is that? A system by 
which a man is. paid so much for a job, and, 
as a result, the more jobs he does in a day 
the more his pay at the end of the day. He 





A New EMERY WHEEL. 


is not to be paid more per job, so his em- 
ployer does not receive less profit on that job, 
but he does receive as much more profit in 
the day as the workman does more jobs ; 
two, three, or four profits, perhaps. But the 
workman is not inclined to be logical just 
now. He pitches in. Itis just the chance 
he has been hoping for. He does, one writer 
claims, four times the work per day. He 
works till the ‘‘ perspiration rolls from his 
forehead, even though there is no heat in the 
shop, and it is the middle of winter.” Result: 
We must cut this man’s wages down; he is 
making more money than weare. True, our 
profits have been multiplied by his hard 
work; still, now is the time to talk ethics to 
him. Let us tell him when he worked day- 
work he must have been loafing half or one- 


have been doing the right thing by his em- 
ployer. 

What result do we reach now ? The work- 
man having showed what he could do (under 
an incentive) is required to come somewhere 
near that standard, or lose his position; he 
also has to do it under reduced rates. Why ? 
The employer’s ethics come into play here. 
Having now quadrupled my daily output, 
and paying my employes but half of what 
it used to cost me on that job, I can afford to 
undersell my neighbor across the way, and 
thus command his trade. The neighbor in 
his turn introduces the piece-work system 
with the same righteous desires, 

Who is there, however, but believes that, 
give a man a chance to increase his daily 
profit, he will doso? The abuses that have 
crept into the piece-work system are the re- 
sult of an incentive, where formerly there 
was none, and then cutting off the incentive 
because its results showed too glaring against 
the former background. As yet, we have not 
heard from the employer whose men did less 
work under piece-work than under day 
wages ; that is, before cutting off their in- 
centive. ALBERT A, LONGAKER. 


One Way of Moulding a Gear, 
Yditor American Machinist : 


Following is a description of one way of 
moulding a spur gear so as to reduce the face 
equally on both sides any given amount, thus 
keeping the arms in the center. 

The particular gear in question was 48” 
diameter, 6’ face, and 2’ pitch, with arms 
tight in the center, and from this a casting 
with a 4” face was wanted, with arms cen- 
tral. 

A flask of the proper size was secured, and 
to this was fitted a chuck 4” deep; after plac- 
ing the pattern on a plain follow-board, the 
chuck was laid on and blocked up 1" from 
the face of the board, and the teeth or out- 
side rammed up level with the top of the 
chuck, and after nailing each tooth thor- 
oughly, the parting was made 1” below the 
top of teeth, the hub put in place, and 
the drag rammed up, bottom-board put 
on, and the flask rolled over. This leaves the 
pattern 1” above the top of the chuck ; the 
parting around the outside of pattern was 


parted as usual. The top hub was put on, 
and cope rammed up. Of course a clean lift 
is not looked for, as it could hardly be ex 
pected to cope out an inch of the teeth of a 
spur gear, and that, too, against a back-draft. 
Care must be taken, however, to put a row 
of gaugers close to the teeth, to prevent the 
sand tearing away as much as possible. After 
the cope is lifted off, the rim of the gear on 
cope side is filled up flush with the joint, 
the loose sand around the pattern removed, 
the gear drawn and the chuck carefully 
lifted off and laid aside, and that portion of 
the rim in the drag filled up, the chuck re- 
placed, the mould finished as usual, the cope 
put on, and if the job has been neatly done 
there will hardly be a fin on the casting when 
taken from the sand. 

Where it is necessary, it is a very easy 
matter to cast a shrouding on either or both 
sides by having a short piece or segment of 
the shroud made, and bedding it in carefully 
where the rim has been stopped off. 

W. A. JONEs. 


—————~_>o——— 


A New Emery Wheel. 





We illustrate herewith an emery wheel, 
which involves anew principle of construc- 
tion. The wheel is made up of two or more 
series of sections, the sections of each series 
being similar in composition to each other ; 
that is, they are composed of the same size 
grains of emery or are of the same degree of 
hardness. The sections of each series are ar- 
ranged alternately with sections of another 
series which are either harder or softer in 
composition, or of different size emery, or, 
if desired, of different material, such as co- 
rundum. It is designed in this construction 
to form a wheel that will last longer and cut 
faster than a wheel of ordinary construction. 
It is claimed that the hard sections prevent 
the work from being pressed too heavily up- 
on the soft sections and from tearing the soft 
sections apart before their cutting qualities 
have been used up, while at the same time 
the soft sections cut-as fast as if the wheel 
was composed entirely of such material. 
The wheel is moulded by means of a form 
having compartments corresponding to the 
sections desired ; the material desired for each 
series of sections is then placed in the respect- 
ive compartments, the form is lifted out, 
and the plastic mass is then pressed or tamp- 
ed in an iron mould. It is claimed that 
the wheel is stronger and less liable to 
burst than a wheel of common construction ; 
a wheel 16” x 2” having been tested at a 
speed of thirty-five hundred revolutions per 
minute. 

It is further claimed that such a wheel is 
less liable to glaze than an ordinary wheel, 
for the reason that the particles of coarse 
emery that have become detached from the 
wheel are rubbed over the surface of the 
harcer sections, so as to roughen that surface 
and thereby prevent glazing, while the fine 
sections following the coarse ones remove 
many of the scratches made by those coarse 
sections. 

This wheel was invented and is made by 
Robert W. Hardie, Albany, N. Y. 


Improved Hide-faced Hammer. 





With this we present an illustration of a 
small hide-faced hammer, intended for 
jewelers’ use, and for other light work, its 
weight being 10 oz. 

It is made of malleable iron, neatly finish- 
ed all over. The rings at the ends screw 
onto the body of the hammer, and have an 
inside beveled surface which holds the 
faces firmly in place. The faces are very 
easily renewed by simply unscrewing the 
rings. It is a very neat hammer, balances 
nicely in the hand, and is an excellent sub- 
stitute for the mallet in all cases where an 
elastic blow isto be given, without danger 
of injury to the work. The maker is W. W. 
Oliver, Buffalo, N. Y. 

——_-qgpe——_—____ 


Zinc, of all ordinary metals, expands or 
contracts the most by the application or 











right—and they must be to be of any use to 


feed the family at home, so he does as little 


made flush with the top of chuck, and arms 


withdrawal of heat. 
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A Boiler Manufacturers’ Convention. 





A call has been issued from Pittsburgh for 
a convention of the boiler manufacturers of 
some half dozen States, the object being the 
formation of an association of such manu- 
facturers. The call sets forth the objects to 
be accomplished, as the creating of a greater 
interest in boiler making, to bring about the 
use of better material, and to establish a mini- 
mum price. 

The first two objects named are entirely 
praiseworthy, and, considering the fact that 
there have lately been an alarming number 
of disastrous boiler explosions, we have no 
doubt that the public will encourage an asso- 
ciation that will see that better material is 
used, and better methods employed in the 
construction of boilers. It is true this same 
public appears to object to any interference 
in the direction of seeing that boilers in use 
are kept in a safe condition, and attended by 
men who have some knowledge of their 
duties, but we believe no serious objection 
will be made by boiler users to some super- 
vision in the matter before they get the 
boilers. 

If an association of boiler manufacturers 
can bring about the proper use of the best 
material in boiler construction it will ac- 
complish a good purpose. We say proper 
use, because ignorant or criminal construc- 
tion is probably responsible for more dis- 
aster in the use of boilers than the quality of 
the material used. It may be a difficult 
matter to bring about the best methods of 
construction, for there are a good many 
boiler shops in which the work is done in a 
very crude way; but it is often, if not gener- 
ally a fact, that crude methods of boiler- 
making cost more than approved methods, 
and this should have influence in working 
reformation. There ought to, it would seem, 
be but little trouble, if the most prominent 
boiler manufacturers will work together to 
that end, in securing the use of better ma- 
terial, and the employment of better methods 
in boiler construction. 

As to the matter of price, it hardly seems 
probable that any association will ever be 
able to regulate that, unless the association is 
in the nature of a trust, which is something 
distinctly disavowed in the call referred to. 
In the first place, distance from raw material 
must have an influence on price, and again, a 
boiler manufacturer should have the right to 
give away a boiler, or to sell it at a price that 
affords a very small margin of profit, pro- 
vided the boiler is a good one. There might 
be circumstances under which a man in the 
business of making boilers would find himself 
with the finished product on hand, which it 
was necessary for him to sell at a sacrifice or 
stop business. Boiler making is a business 
quite frequently entered upon with limited 
capital, and that capital must be turned over 
often, even occasionally at some sacrifice, in 
preference to keeping it locked up. 

Then, again, the processes of boiler making 
are no more beyond improvement than are 
those of other mechanical processes, and if a 
boiler manufacturer improves his processes, 
he is entitled to the benefit of his improve- 
ment. To insist that he shall not seli below 
an arbitrary price is to do away with the in- 
centive to improvement in the processes of 
manufacture; something that does not ap- 
pear advisable. The instances are rare in 
which an effort has been made to establish a 
minimum price for a manufactured article, 
that there has not been trouble by at least the 
belief that some of the parties to the agree- 
ment were in some way evading it. If a 
strong association of boiler manufacturers 
can be formed—one that can control the kind 
of material used and the quality of the work- 
manship—it seems as if the price would take 
care of itself. It is true, as we have before 
this pointed out, that boilers are made and 
sold at a price that would scarcely pay for 
the right kind of material, to say nothing of 
labor; but this would be cured if pressure 
were brought to bear to compel the use of 
good stock and workmanship. No one is 
likely to follow the business of manufactur- 
ing boilers as a means of losing money. 

A strong association of boiler manufact- 
urers can not only do good in the way of se- 





curing the making of more good boilers, but 
it can educate the public up to a better un- 
derstanding of the difference between a good 
anda poor boiler. There is great need of 
such education. To a great many buyers 
one boiler is as good as another of the same 
kind, and the question of price concludes the 
matter. A man who would discriminate toa 
nicety if he were buying a watch, seems 
totally to lack discrimination when buying a 
boiler. If he buys a poor watch, it will not 
kill his neighbor; if he gets a poor boiler it 
may. 

We hope the call from Pittsburgh will re- 
sult in an educational era in boiler making; 
it is quite time, and the opportunity is great. 

———_- >> —___ 


Expert Testimony. 





The recent remarks of Judge Bartlett, of 
the Supreme Court, on the subject of expert 
testimony, are exactly in line with what we 
said on the subject nearly two years ago. 
The distinguished jurist calls attention to'the 
fact that it has come to be that juries have 
but little faith in such testimony, and his 
reasons for this are substantially the same we 
gave at the time noted, viz., an unconscious 
bias in favor of the party that pays the fees. 
At the time we previously referred to this 
subject we expressed the opinion that the 
only way to retain the advantages of expert 
testimony was to leave the appointment of 
experts to the court, the appointment being 
those entirely unprejudiced, and who, being 
under no obligation to either party in liti- 
gation, would give the court and justice 
the benefit of their knowledge and investiga- 
tions. There isa world of difference between 
investigating a subject with the purpose of 
arriving at the truth, without interest as to 
what it shall be, and investigating the same 
subject to the end of establishing something 
that it is desirable from a partisan standpoint 
toestablish. It is a question of bias, and not 
at all one of honesty. There are instances 
where it is practically impossible to establish 
the truth without the aid of expert testimony ; 
but that the truth may prevail it-is absolutely 
necessary that the person giving such tes- 
timony shall not in any sense be a party in 
the case. 


Standard or Local Time. 





A contest which has been going on be- 
tween the Board of Education and the Coun- 
cil of an Ohio town, reminds us that one of 
the best things ever done by the railroads of 
the country was the adoption of standard 
time, and that it will be far better for all con- 
cerned when all cities and towns adopt it, 
thus making local and railroad time agree all 
over the land. But this contest shows how 
persistently men will sometimes fight for a 
thing which is absolutely non-essential, and 
which they would be much better off with- 
out, just because they have been accustomed 
to it. The Council of the town has passed 
an ordinance, under authority of which the 
entire Board of Education has been arrested 
for moving the hands of the town clock to 
make it show standard time. 

There is no doubt that much inconvenience 
and bother would be done away with if the 
plan of having two entirely different times, 
as practiced in many places at present, could 
be abolished; and it seems to us that the op- 
position to the general adoption of standard 
time has very little foundation in reason. 
We have known manufacturing establish- 
ments to take a prominent part in contests 
over this matter, and believing, as we do, 
that they would be greatly benefited by the 
adoption of uniform time, we feel justified 
in speaking of the matter. 

The opposition to the adoption of standard 
time seems to spring principally from the 
notion that some way there should be a dis- 
tinct and unvarying relation between the po- 
sition of the sun and the hands of clocks and 
watches; and that, unless the position of the 
sun indicates just noon when the clocks 
strike twelve, things will seem out of joint, 
and people won’t know when to be hungry. 

The extreme difference which can occur 
between standard and local mean time in any 
town is thirty minutes; and the vast majority 





of towns could adopt standard time by 
changing their clocks less than twenty-five 
minutes. It is safe tosay that in one week 
after the change was made, not one person in 
a hundred could detect the difference; ex- 
perience in the towns where the change has 
been made showing this to be the case. One 
of the principal reasons for this lies in a fact 
which is often overlooked by those who con- 
tend that true local time must be maintained, 
and that is, that clock or mean time agrees 
with sun or apparent time only occasionally, 
and for an instant, the sun at all other times 
being either faster or slower than clock time. 

Taking the case of last year, for example, 
the sun agreed with clock time for an in- 
stant on three days of the year, 7. e., April 
15, June 14, and December 24. 

On February 11, of last year, the sun was 
14 min. 28.8 sec. faster than clock time, from 
which date it became slower, until, on May 
14, it was 8 min. 50.3 sec. slow. On July 25 
it was 6 min. 15 sec. fast again, after which 
it fell behind, being, on November 2, 16 min. 
20.8 sec. slow. Now this gives an extreme 
variation of the sun of 30 min. 49.6 sec., 
which is more than the change required in 
the clocks in any town, and far more than 
would be required in most towns to adopt 
standard time; yet it produces no evil effects, 
though it completely answers the argument 
of those who maintain that the sun must be 
in a certain part of the heavens at a certain 


time by the clock, or they can’t be happy nor - 


feel at home. 

The fact is, that though at first thought we 
are apt to think a general change of time, 
one way or the other, to the extent of a few 
minutes, would upset things and produce 
confusion, it is really not noticeable unless 
special pains are taken to observe it, while 
the present plan of having two separate 
times, one differing from the other by from 
ten to twenty-five minutes, is the worst pos- 
sible arrangement, and should be gotten rid 
of—the sooner the better. 

a 


Literary Notes. 


A BRIEF HISTORY OF PATENT LEGISLATION 
in the United States. By D. Walter Brown, Ph. 
D., 128 Broadway, New York. 

The author in this little pamphlet has pre- 
sented in a small space a summary of Ameri- 
can statutes relating to patents, from the Act 
of 1790 down to the revised statutes of 1874. 

The information which the pamphlet con- 
tains is such as inventors and others interested 
in matters relating to patents will find of use. 
It is well printed and arranged. It can be 
had from the author, or from newsdealers. 
Price, 10 cents. 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 

















(148) J. T. H., New Wilmington, Pa., 
asks: Are there any portable railroads in success- 
ful operation? A.—Yes, they are frequently met 
with on sugar plantations. 


(149) W. G. S., , asks: In usinga 
pair of bevel gears, one being a mortise wheel, does 
it make any difference which one is the driver? A. 
—Under ordinary circumstances we do not think it 
makes any difference. 


_ (150) W. B., , asks: If two taps of 
the same diameter are cut, one with four grooves 
andthe other with three, will one cut larger than 
the other? A.—If that is the only difference be- 
tween them, and they are used alike, they should 
tap holes of the same size. 


(151) W. S., Hamilton, Canada, writes: 
Please give the size of a jet condenser and air pump 
for a marine engine with cylinders 14x15%4 inches 
and 24x15\4 inches. Boiler pressure, 80 pounds. B. 
says the condenser should be 11 inches by 3 feet, 
and the air pump 7x9 inches, but I think they are 
too small. A.— The capacity of the condenser varies 
from 4 to% of the capacity of the low-pressure 
cylinder; generally 4% of the low-pressure cylinder 
capacity works well, If the condenser is 11 inches 
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diameter and 8 feet high, it will have ample capaci- 
ty. The air pump seems to us to be small; we 
should make its capacity from \% to 1-9 that of the 
low-pressure cylinder. 


(152) C. A., Newark, N. J., writes: Will 
you kindly state the amount of weight which one 
cubic foot of air tank will buoy up in salt water, 
and also in fresh water? A.—It is evident thata 
tank one foot square and one foot high (outside 
measurement) will displace one cubic foot of water. 
One cubic foot of distilled water at 32° Fahrenheit, 
barometer 30 inches, will weigh 62.417 pounds; sea 
water will weigh 64.08 pounds. Hence, from the 
weight of one cubic foot of water subtract the 
sum of the weights of the tank and the air in it; the 
remainder will be the weight which the tank will 
buoy up. 

(153) W. H. B., Blackstone, Mass., writes: 
Ihave an argument with an engineer in regards to 
the governor on the engine. The governor has two 
balls weighing about 15 pounds, and makes about 
35 turns per minute. I claim that, if we make the 
balls weigh five pounds less, we can run it ata 
higher speed and hold the engine at the same speed. 
Who is right? A.—You are wrong. Decreasing the 
weight of the balls will affect their power of over- 
coming the friction in the various connections of 
the governor; a decrease or an increase of the 
weight of the balls, leaving friction out of account, 
will in no wise affect the speed of the engine. If 
you wish to increase the speed of the governor 
without changing the speed of the engine, you must 
shorten the governor arms. 


(154) C. F. B., Philadelphia, Pa., asks: 1. 
What will be the effect of one quart of coal oil once 
a week in a Harrison boiler? A.—If you mean 
kerosene oil, the effect will be to remove the scale 
and keep the boiler clean; whether one quart is suf- 
ficient for the purpose we cannot say, as you do not 
give the size of boiler. 2. When a slide valve engine 
is on a dead center, and the eccentric is set at right 
angle to the crank, should the ports be covered, or 
open 34 of an inch, as I have seen it? A.—When the 
crank is on the dead center, the amount of opening 
should be equal to the lead. In general, 3g of an 
inch opening at the beginning of the stroke is too 
much lead for ordinary horizontal stationary en- 
gines. 3. What is the horse-power of an engine 18x 
24 inches ; 220 revolutions; automatic cut-off ; boiler 
pressure, 80 pounds? A.—2701. H. P. 


(155) W. R. B., Chatham, N. Y., asks: 
Will you please inform me the best way to fire a 
small model locomotive without the use of alcohol? 
I have tried charcoal, but I cannot get fire enough. 
The boiler is made of galvanized iron, No. 20 wire 
gauge ; the fire-box and heads of copper of the same 
thickness as the shell; dimensions of boiler shell, 5 
inches; fire-box, 6inches high and 6 inches long, 
and 4% inches wide, well braced and stayed; all 
seams are riveted; has seven flues %inch diam- 
eter, 11 inches long. What pressure would such a 
boiler stand? A.—It seems to us that, for the pur- 
pose of firing, a suitable kerosene lamp will answer 
very well. If the boiler is well made and stayed, it 
will carry a pressure of 50 pounds per square inch. 
But, on general principles, we should not advise to 
subject the boiler to anywhere near this pressure. 


(156) W. M. A., Marshall, Texas, asks: 
What will be the capacity of around tank 15 feet 
inside diameter, and 125 feet high? And what will 
be the pressure per square inch at bottom of tank 
when full of fresh water? A.—The area of a circle 
15 feet diameter is 176.71 square feet; multiplying 
this area by the height in feet, we obtain its capaci- 
ty in cubic feet; hence, 176.71 x 125 = 22,088.75 
cubic feet. One cubic foot contains 7.48 gallons, 
consequently, the tank will hold 22,088.75 « 7.48 = 
165,223.85 gallons. In mechanics, it is proved that 
the pressure against an elementary area equals the 
weight of a prism of the liquid whose base is the 
area pressed, and whose altitude is the vertical dis- 
tance of the area below the free surface. This law 
holds good for the pressure against the sides as well 
as for the pressure against the bottom. Consequent- 
ly, the pressure per square inch on the bottom of 
the tank is equal to the weight of a column of 
water one inch square and 125 feet high. A column 
of water one inch square and one foot high weighs 
.434 pounds; hence, the pressure per square inch on 
the bottom of the tank will be 125 x .484 = 54.25 
pounds. 


(157) E. R. H., Oakland, Me., writes: I 
have a compound engine with cylinders 34 and 5” 
diameter x 4 inches stroke ; steam is cut off at 5-9 of 
the stroke in the H. P. cylinder, and at 7-9in the L. 
P. cylinder; boiler pressure 100 pounds. How many 
feet of 144 inch pipe will it take for a surface con- 
denser? A.—40 feet. We believe you will obtain 
better results by making the pipes 34 inch diam- 
eter instead of 144 inch; of course, if you adopted 
the 34-inch pipe, the number of lineal feet will have 
to be increased proportionately. 2. What will be 
the best thing which I can use in place of an air 
pump? The engine will make about 300 revolutions 
per minute. Is there not something similar to an in- 
jector that can be used? A.—Yes; Korting Exhaust 
Steam Induction Condenser, or similar devices; the 
former has been illustrated in our issues of June 30, 
1883; May 7, 1884. 3. If an air pump is recommended, 
what should be its size? A.—If you decide to usea 
single acting air pump, make its capacity equal to 
gto 1-9 of the capacity of the L. P. cylinder. 4. 
We have an ordinary screw press for forcing coup- 
lings on the shafts. Can the pressure of the coup- 
lings on the shafts be increased by adding two more 
screws next to the one nowin use? A.—Yes; pro- 
vided you do not change the amount of force ap- 
plied to the screw at present in use. 


(158) G. & E., Newark, N. J., asks: What 
amount of horse-power is required to run 100 feet 
of 115-16 inch shafting when properly hung in line 
with the requisite number of hangers, say 6 feet 
centers? What additional amount of horse-power 
will there be required when there are, say, 40 pulleys 
added to the shaft? Belts on the loose pulleys: 
average width of belts 3 inches. A.—To simplify 
matters it will be best first to assume that all the 
belts are taken off, and then find the horse-power 
required to run the shafting and pulleys alone. For 
finding the horse-power required to run the shaft 
and pulleys at a uniform velocity, we have the fol- 
lowing formula: , 

— £50 
MH. P.= 33.000 

Here, p represents the total pressure of the journals 
against their bearings; and since we have thrown 
the belts out of consideration, this pressure p is 
equal to the sum of the weights of the shaft and 
pulleys; f represents the coefficient of friction, and 
we shall assume it to be equal to .05, that is to say, 
for every pound of the pressure the friction is 5-100 
of a pound ; 2 is the velocity of the rubbing surface 
in feet per minute; this velocity vis found by multi- 
plying the circumference of the journal in feet by 
the number of revolutions per minute. The number 
of revolutions has not been given in the question, 
neither has the weight of the pulleys been given; 
for the sake of illustration, we shall assume that 
the shaft is to make 150 revolutions per minute and 
the total weight of the shaft and pulleys equal to 
1,500 pounds. The circumference of a shaft 1 15-16 
inch diameter is 6.08+ inches, say % foot; the 
velocity in feet per minute of the surface of the 
journal will be 150 x .5 = 7% feet per minute. Put- 
ting these values in the place of the letters in the 
formula we have 
1,500 < .05 X 7% 
16 A ge 33,000 
or a little over 1-6 of a horse-power. The same 
method is adopted for finding the horse-power 
when 40 pulleys are added; thus, for instance, let 
the weight of these pulleys be equal to 4,000 pounds, 
then the total weight of shaft and pulleys will be 
1,500 + 4,000 = 5,500 pounds, and the horse-power 
required to run the shaft with these pulleys ata 

speed of 150 revolutions per minute will be 

5,500 X .05 x 75 _ 0. 62+. 





= 0.17-+, 





33,000 
The difference between this amount of horse-power 
and that previously found, namely .62 — .17 = .45, 
is the additional horse-power required for run- 
ning the shaft with the extra 40 pulleys of the as- 
sumed weight. When the belts are taken into 
account, we use the same formula for determining 
the horse-power; but in this case it must be re- 
membered that the pressure p of the journals 
against their bearings is equal to the weight of the 
shaft and pulleys, plus the algebraic sum of the 
vertical tensions of the belts; that is to say,,the 
downward tension of the belts should be added to 
the weight of the shaft, and the upward tension of 
the belts should be subtracted from it. For belts 
running at an angle we must find the resultant of 
the forces represented by the weight of the shaft 
and the tensions of the belts; this resultant will be 
the pressure. It may also be added that it is a diffi- 
cult matter to choose the exact coefficient of fric- 
tion, as there are several items which may changeit 
considerably. Our coefficient of friction, .05, will 
probably be not far out of the way for line shafting 
not subjected to an excessive pressure, and its 
journals kept well lubricated. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N. Y. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Upright Drills. J. E. Snyder, Worcester, Mass. 
Colliau Cupolas, ete. A. E. Jenkins, Scranton, Pa 
Special tool work. R. M. Clough, Meriden, Conn. 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 


Berryman Feed-Water Heater and Purifier. 
F. Kelley, 91 Liberty street. New York. 


R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
‘Swift’ Sight Feed Lubricator; no glass tubes; 
simple, reliable. Swift Lub’r Co., Elmira, N. Y. 
Power measured with guaranteed Dynamometers, 
Franklin Van Winkle, 91 Liberty st., New York. 
Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 


“The Bulldozer,” anew departure; forging b 
pressure. M’f’d by Williams, White & Co., Moline.1L. 
Round Adjustable, Round Solid, and Square Dies, 
all sizes. Mfd. by S. W. Card & Co., Mansfield, Mass. 
Fire Brick and Clay Retorts for all kinds of heating 
and melting furnaces. Borgner & O’Brien, Phila. 

Ice and Refrigerating Machines, 131 sold, and all 
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successful. David Boyle, 521 Monroe st,, Chicago, Il, 


4:“*How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N. Y° 


Selden Packing. for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.-Y. 


Best silk wiping towels for machinery in_the 
market. §. A. Smith, 23 S. Canal st., Chicago, Til. 


For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 1388 Jack- 
son st., Chicago, Ill. 

Engine lathes, hand lathes, fine tools, files and 
supplies for machinists and other metal workers. 
Frasse & Co., 92 Park Row, N. Y. 


Split Pulleys at low prices and of same strength 
mw 9 appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 


Buy the best Upright Drill; finely made, great ca- 
annie and quickly operated. 20’, 21’’, 23’”, 25’, 28’, 
$2’’, 836’ swing. J. E. Snyder, Worcester, Mass. 

Set Illustration of Portable Key-Seating Machine 
on page 3, this issue. For further particulars ad- 
dress T. C. Dill Mach. Co., 726 Girard av., Phila., Pa. 


“Curiosities of the U. 8. Patent Office.” A great 
book. Goes like hot cakes. 12 pp. pamphlet for 
stamp. Getone. W.C. Raymond, Syracuse, N. Y. 


Fine tools and supplies for machinists and other 
metalworkers. Get our prices before purchasing else- 
where. Montgomery & Co., 105 Fulton st., N. Y. City. 


The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il- 
—s pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 8, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 


Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N.Y. 


The Vance Lightning Flue Cutter is ‘he tool for 
removing old flues from boilers and locomotives 
(will cut fifty an hour); sent on approval to railroad 
companies. Vance Tube Cutter Co., Geneva, N. Y. 


Standard Drawings of Improved Corliss Engines; 
Non-Condensing, Condensing, Compound and Triple 
Expansion. New Valve Gear and Dash Pot; also 
all branches Mechanical Engineering. Conover & 
Co., 219 Market st., Newark, N. J. 


Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 280 pages illustrated. 12mo., 
cloth, $2.00. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 


For Reflecting or Refracting Telescopes, Spectro- 
scopes, Object Glasses, Specula, Polarizing Eye 
Pieces, Heliostats or any apparatus for Astronomi- 
cal Photography or Observation, address J. A. 
Brashear, Allegheny, Pa. We furnish Specula or 
Objectives, or any accessories with drawings, so 
that mechanics and amateur astronomers can mount 
their own telescopes. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and_current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 


‘*Binders”? for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the ‘‘ New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST Pus’e Co., 96 Fulton st., New York. 


‘* Practical Drawing.’ By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
Macuinist, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including March 14, 1889 issue, 72 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at5 cents each. AMERICAN MACHIN- 
IsT PUBLISHING Co., 96 Fulton st., New York. 


**Modern Locomotive Construction.” By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MAcurnistT, are attracting the at- 
tention of railway mechanics all over the world, 
Commencing with the June 27, 1885 issue, 87 articles 
have thus far appeared up to and including the 
March 21, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 




















Joseph Varney will build a large saw mill at North 
Bath, Me. 


P. W. Lownes is starting a jobbing machine shop 
at Orlando, Fla. 


George O. Goodwin will build a steam saw mill at 
Mechanic Falls, Me. 

Long & Jervis propose building a foundry and 
pump works at Decatur, Ala. 

The American Hosiery Co., New Britain, Conn., 
will build an addition to its works. 

The Ajax Forge Company, Chicago, IIl., has in- 
creased its capital stock by $150,000. 
The Burlington & Missouri River Railroad expects 
to build extensive shops at McCook, Neb. 


The Kemp's Creek (Ala.) Lumber Company will 
build a saw mill, a planing mill, and a grist mill. 
Citizens of Marshall, Minn., agree to subscribe to 
the stock of a company that will build a flour mill 
there. 


The Watertown Machine Company has been in- 
corporated at Watertown, Wis.; capital stock, 
$60,000. 

The Iowa Barbed Wire Company, of Allentown, 
Pa., will build a mill for rolling rods from four-inch 
steel billets. 

The Eagle Iron Works, Des Moines, Iowa, are 
making improvements to accommodate their engine 
and boiler trade. 

The extensive car and paint shops of the Central 
Railroad of New Jersey, at Ashley, Pa., were recent- 
ly destroyed by fire. 

The Eufaula (Ala.) Cotton-Seed Oil Mills and 
Guano Factory Company has been organized, and a 
mill will be built at once, 






















































































































The Virginia & North Carolina Wheel Co., Rich- 
mond, Va., has voted to increase its capital stock to 
$100,000, and enlarge its works. 

The Nashua Card and Glazed Paper Co. is build- | 
ing works at Nashua, N. H. The buildings will have 
a front on Franklin street of 315 feet. 


The Stilwell & Bierce Mfg. Co , Dayton, Ohio, has 
engaged in the manufacture of mining machinery 
under the patents of W. H. H. Bowers. 


The machine works of McIntosh & Hemphill, 
Pittsburgh, Pa., were recently destroyed by fire, be- 
lieved to have been of incendiary origin. 


The Robert Aitchison Perforated Metal Co., 
Chicago, Ill., has recently made shipments of their 
product to South Australia and to Honduras. 


The Venetian Blind Co., Burlington, Vt., is doing 
a largely increased business. Recent additions to 
the works are found inadequate, and further ad- 
ditions will be made. 


Hilles & Jones, Wilmington, Del., have lately 
built several of their large size vertical milling ma- 
chines for The Maxim Nordenfelt Guns & Ammuni- 
tion Co., Limited. London, England. 


W. W. Oliver, Buffalo, N. Y., has issued a new 
catalogue and price list of jewelers’ tools and sup- 
plies. He makes a large variety of such tools, which 
are illustrated and described in the catalogue. 


The St. Louis Wooden Ware Company, of St. 
Louis, Mo., has leased eight acres of land in West 
Memphis, Tenn., on which wooden ware works will 
be erected. It is said $175,000 will be invested, and 
that about 200 men will be employed. 


The Robinson Woolen Company, South Windham, 
Me, has its new mill well along, and expects to have 
it finished early this spring. It is a brick building, 
120x53, and to be four stories. The company will 
also build a brick picker-house later, 40x40, and two 
stories. The new mill will be fitted up with im- 
proved machinery. 


Gould & Eberhardt, Newark, N. J., have been 
awarded a contract by the Navy Department for 
one of their entirely automatic gear cutters. They 
inform us that, notwithstanding there were several 
competitors in the field, they received the contract, 
although third from the lowest in price. 


There is water-works agitation at Winchester, 
Ky.; Greenville, Miss., Meridian, Miss.; Orangeburg, 
8. C.; El Paso, Texas; Sterling, Ky.; Rochester, N. 
Y.; Muskegon, Mich.; Tullahoma, Tenn.; Collins- 
ville, Ill.; Delphi, Ind.; Boothbay Harbor, Me. 
Weymouth, Mass.; Toronto, Ont.; Georgetown, 
Ky.; North Adams, Mass. 


The Chester Steel Castings Co., who have their 
office at 407 Library street, Philadelphia, are erect. 
ing a brick addition to their works, 60x150 feet, in 
which will be placed two converters for making 
steel by the new French process, which has been im- 
proved by, and is being introduced into this country 
by J. W. Bookwalter of Springfield, Ohio. 


The works of the Novelty Steel Wheel Company 
will be located at Bissell, Pa., and will be 50x200 feet, 
two stories high, iron-clad. The following officers 
were elected at a recent meeting of the company: 
W. W. Achison, of Pittsburgh; vice-president, Wm. 
O’Bryon, of McKeesport; secretary, Joseph Painter, 
of Kittanning; treasurer, James L. D. Long, of 
McKeesport ; superintendent, John McGeorge, of 
Washington. 


We are in receipt of the 1889 catalogue of Hilles & 
Jones, Del. Itisalarge bound volume of nearly 
200 pages, containing cuts and description of tools 
built at the works. This firm build a great variety 
of machines for boiler makers, bridge builders—in 
fact, for all heavy plate working, and they are very 
well illustrated in this catalogue, which is printed 
on heavy paper. 

E. E. Garvin & Co., New York, make the follow- 
ing announcement : ‘t We have the pleasure of noti- 
fying our customers and friends that we have se- 
cured a long lease of the new building at Laight and 
Canal streets, and shall take possession about April 
1st. Our new quarters contain about 45,000 square 
feet of floor room, and has light on three sides. We 
therefore shall have increased facilities for manu- 
facturing and executing any orders that we may be 
favored with. Our plant will be a modern one, and 
all necessary tools for the proper and expeditious 
finishing of work will be introduced as fast as re- 
quired. 

Youngstown [Ohio] capitalists have practically 
concluded arrangements for the building of an exten- 
sive bridge works in the suburbs of Haselton on or 
near the site occupied by the Morse Bridge Works, 
which were destroyed by fire. The organization 
will be known as the Youngstown Bridge Company, 
with a capital stock of $100,000, all of which has 
been subscribed. Application has been made for a 
charter. The incorporators are B. F. Boyd, Hamil- 
ton Harris, Robert Hunter, L. E Cochran and John 
Neilson. The company expects to be in operation 
in three months, and employ 100 men.—American 
Manufacturer. 


A late invention for the use of sawmills, called the 
rosser, or log siding machine, removes the bark and 
the outer slab from a log, forming a cant of the re- 
quired dimension without the use of a circular, and 
is regarded by those who have used it as a valuable 
device. The log is passed through a set of revolv- 
ing wheels with a series of knives which grind off 
the outer slab upon the log, and it passes thence di- 
rectly to the gang or circular, to be cut as required. 
It leaves no slabs, as the entire amount which 
would in the old process form slabs and thin boards 
is ground up by these knives. The principal advant- 
age claimed for it is the great saving of time. One 
is now being put into the Sawyer-Goodman Com- 
pany’s mill at Menominee, Mich —Saginaw Herald, 
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Machinists’ Supplies and Iron. 


New York, March 30, 1889. 
Iron—American Pig.—The demand for finished 
iron shows some indication of improvement, though 
as yet this seems not to have affected the Pig Iron 
market. We quote No. 1 X Foundry, $17 to $18; 
Lehigh and North River + tage $17.50 to $18; No. 
2X Foundry, $16 to $17; Grey Forge, $15 to $15.50. 
Scotch Pig.—We quote Coltness, $21 to $21.50; 
Gartsherrie, $20; Summerlee, $20.50; Eglinton, $19 
to $19.25; Dalmellington, $19. % to $20; Clyde, 
$20.50, and Langloan $20.50. 


+ WANTED *# 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 














Wanted—See bottom of third column, page 11. 

Ai draftsman. Who wants him? Address A., 
care AMERICAN MACHINIST. 

Wanted—Situation as foreman by practical ma- 
chinist & draftsman; best refs. A.D., AM. MACHINIST. 

Wanted—Good man on steel rules; must be ex- 
perienced and thoroughly competent. Address Box 
84, AMERICAN MACHINIST. 

Experienced foundry foreman desires a position. 
Engine work preferred: highest references. Ad- 
dress Box 85, AMERICAN MACHINIST. 


Experienced and educ ated mech. draftsman, con- 
versant with engine and general mach. work, wants 
position. Address B., AMERICAN MAOHINIST. 


Foundry Foreman—A young man understanding 
moulding and management of foundry desires posi- 
tion as foreman. Address F. F., care AM. MACHINIST. 

Wanted—Machinist with experience at setting up 
cylinder printing presses. Address, stating age, 
previous employment, and references, Golding & 
Co,, 188 Fort Hill sq., Boston. 

Wanted—A first-class moulder, competent to 
superintend a foundry. Must have $5,000; a good 
salary will be paid to a first-class man. Address 
Box 78, AMERICAN MACHINIST. 

A corporation manufacturing specialties desires a 
foreman; must be a thorough machinist, and must 
have a small amount of capital. Address Manu- 
facturers, Box 316, Buffalo, N. Y 

Situation wanted by a first-class machinist of 15 
years’ experience as assistant mech. draftsman, or 
any other position where he can work his way up. 
Address E. L., AMERICAN MACHINIST. 

Wanted—A good machinist to contract to erect 
engines in quantities, also another to do the tool 
work on same by contract. For further informa- 
tion address Box 80, AMERICAN MACHINIST. 

Wanted—Mechanical draftsman and designer, fa- 
miliar with the latest designs of marine engines and 
boilers; state age, nativity, and salary expected. 
Address Marine Designer, care AMERICAN MACHINIST. 

Wanted—Superintendent to take charge of a 
wood-working machinery manufactory; must be 
versed in designing, pattern making, and understand 
the handling of’ men. Address Indiana Machine 
Works, Fort Wayne, Ind. 

Wanted—For a good permanent position, a good 
man thoroughly experienced in the ditterent branch- 
es of fine machine work and tool making ; one hav- 
ing knowledge of drafting preferred. Address, stat- 
ing age, &c., F. A. Hunter, 129 4th St., Detroit, Mich. 

Wanted—Position as mech. draftsman or assistant 
to same by tech. grad.; 8 years’ exp. in drawing room 
and shop on variety of work, principally mach. 
tools. Especially qualified to start up and runa 
drafting office with system and economy. Best 
references. Q. E. D., AMERICAN MACHINIST. 

A thoroughly responsible first-class machinist and 
engineer will be open for engagement a 15. Have 
held present position as machinist and chief engineer 
for four years. Unquestionable refs. from present 
and past employers; correspondence solicited; satis- 
faction guaranteed. Chief Engineer, AM. MACHINIST. 

Wanted— A situation as foreman machinist; 15 
years’ experience on mill machinery, Corliss and 
other automatic, marine and loc omotive engines; 
also experience in drafting, designing, use of the 
indicator and computation of dingreme; well up in 
modern shop practice. Address L. , 392 Scrib- 
ner st., Grand Rapids, Mich. 


+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. 











Gerlach’s Engineers’ specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup for shafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Qhio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult- 
ing Engineer. Designs of all kinds of Machinery. 

Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 

Wanted—Iron planer. 2d-hand, 6 or7 ft. bed. Give 
description & price. Edwin Clifton, Camden, Ark. 

For Sale—Second-hand 72” mill for boring only; 
good order. A Garvin tapping machine, new. A. L. 
Henderer, Wilmington, Del. 

Wanted—To rent or buy machine shop ina good 
locality ; tools must be in good order. Address 
Box 86, ‘AMERICAN MACHINIST. 

Pattern makers should send to W. H. Denney, Lan- 
caster, Pa., for circular of Self-adjusting Hand- 
screws. Saves time and labor. 

An original and sure receipt for tempering and 
making Fine Drills. Two-cent stamp for terms. I, 
H. Bartholomew, Northford, Conn. 

For Sale—2nd-hand engine 16x36 in., 12 foot band 
wheel & Judson governor, all in good repair, $300. 
Geo. Strecker & Co., Marietta, Ohio. 

Engineers wanted to send their addresses and re- 
ceive free a 25 cent book, ** Hints and Suggestions for 


Steam Users.”’ Thos. Ordish, 17238. 7thst., Phila., Pa. 


Wanted—Parties selling to steam users and supply 
houses to handle some good selling specialties on 
commission. Manufacturer, AMERICAN MACHINIST. 


How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 


Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Pluc ker, 6th and Culvert Streets, 
Cincinnati, O. 

Wanted—One or two first-class machinists with 
about $3,000, to engage with party having same 
amount of money, in the manufacture of Iron 
Planers. Only those wanted having practical ex- 
perience in building these machines. None others 
need apply. New Design, care AMERICAN MACHINIST. 


RADLEY’S UPRIGHT 


CUSHION EL 


HELVE 
HAMMER 


* Combinesthebestele- 
ments essential in a 
first-class Hammer. 

Has more good points, 
m does more and bet- 
ter work and costs 

less for repairs 

than any other 
Hammer in the 
world 


BRADLEY'S HEATING 


1832 
















With a manufactur- 
ing experience of over 
half a century, we 
recommend these 
machines to be the 
best, simplest, most 
durable and combin- 
ing all the essentia) 
elements. For hard 
coal or coke. Indig- 

ensablein all shops tc 
keep Bradley’s Cushioned Ham- 


BRADLEY:CO.} 
SYRACUSE, N.Y, @@band reduces cost of promploved 
98 Sudbury St., Boston, Mass. 

63 Murray St., New Work, 


CURTIS RETURN STEAM TRAP. 


For returning steam, 
condensed under pres- 
sure, automatically in- 
to the boiler, under 
high or low pressure. 


Manufactured by 
CURTIS REGULATOR C0., 


Boston, Mass. 


General Agencies: 
109 Liberty St., N. Y. 
66 N. 4th St., Phila., Pa. 
108 Sth Ave., Chicago, Ill. 
210 S. 3d St., Minneapolis, Minn, 
707 Market St., St. Louis, Mo, 
send for Circular No. 17. 








Pat. Aug. 30, 1887. 











THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 
SEND FOR CATALOGUE, 


One each 26” and 36” second-hand Stevens Pulley Ma- 
chines. Also one second-hand Buckeye Automatic Engine, 
§ Cylinder 6’x10". 


and will be sold cheap if disposed of 


logy, = 
"ON taaroy 





These machines are in first-class order, 


THE HENDEY MACHINE Co., 


TORRINGTON, CONN. 





TOOL AND DIE STEEL 


Of the finest and most uniform quality. Spring and Machinery: Steel. Drill Rods and Fine Wire. 
Sheet Steel. Self-Hardened Steel. Coiled Springs and Steel Forgings. 


MILLER, METCALF & PARKIN, 
CHICAGO, ILLS. PITTSBURGH, PA. NEW YORK, N. Y. 





Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0. 


OUR SPECIALTIES, 8, 12, {4 and 18 inch Lathes. _ 








STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE JOINT. 


Stationary or Patent Swivel Bases. 
INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 

Has improved Taper, Pipe and other attachments. 
Made in 2, 234, 314, 4%, 5%, and 6144 inch width of 
jaw. 

Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR'S, 


95 CHAMBERS ST., NEW YORK. 








CHETS, WRENCHES, DRILLS. 
LOWELL sWRENCH £0. 


RAT oo sous wa 
Edwards’ Works on the Steam Engine 


The American Steam Engineer. Theoretical and 
Practical; with examples of the Latest and Most Ap- 
proved American Practice in the Design and Construction 
of Steam Engines and Boilers'of Every Description. For 





the use of Engineers, peneniniens, oiler Makers my 
Students. oy gy Edwards, M. E. Hiaatreted by 77 
engravings. 12mo, 419 pages, $2.50 


Modern American Marine Engines, Boilers and 
screw Propellers. Their Design and Construction, 
showing the Present Practice of the most eminent 
Engineers and Marine Engine Builders in the United 
States. By Emory Edwards. Dlustrated be 30 large 
and elaborate plates. 4to, ? 5.00 

The Practical Steam Engineers’ Guide i in the De- 
sign, Construction and Management of American Sta- 
tionary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers, Injectors, Governors, Indicators, Pis- 
tons and Rings, Safety Valves and Steam Gauges. 
For the use o Engineers, Firemen and Steam Users. 


Illustrated by 119 engravings. 420 pages,12mo, 82.50 
A Catechism of the Marine Steam Engine. For 


Firemen, and Mechanics. A 


the use of Engineers, 
Tilustrated by 63 


Practical Work _ for Practical Men. 


engravings, including examples of the most modern 
engines. Third edition, thoroughly revised, with 
much new matter. 1l2mo, 414 pages, 82.00 


Modern American Locomotive Engines. Their 
Design, Construction, and Management. Lllustrated 
by 78 engravings. 12mo, 383 pages, 2. 


te The above or any of our Books sent by mail, free 
of “postaye, at the publication prices, to any address in 
the world. 

ter Illustrated Circulars, showing full tables of con- 
tents of all of the above valuable books, will be sent free to 
anyone in any part of the world, who will send his 
address. 

ee Our New and Revised Catalogue of Practical and 
Scientific Books, 84 pages, 8vo, as well as our other 
Catalogues and’ Circulars, the whole covering every 
branch of Science applied tothe Arts, sent free and free 
of postage to anyone in any part of the world who will 
Furnish his address. 


HENRY CAREY BAIRD & CO., 


™NDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 





810 Walnut St., Philadelphia, Pa., U.S. A. 









en 
PUMPING 


MACHINERY | 2 





113 Federal St., 





93 Liberty St., | 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


‘Bridgonor, Machine Tool Works 


E. P. BULLARD, Prop. 
BRIDGEPORT, 





TANITE Ste 


EMERY WHEELS and 
CRINDING MACHINES.) For Circulars address 


Qr HL AL ROGERS 19 John SL, 8%, 


THE CELEBRATED 


HEALD & SISCO 


CENTRIFUGAL PUMPS 


Vertical and Horizontal. 


COOKE & CO., 
22 Cortlandt St., New York. 


In Writ- 





CONN. 
















ing Men- 
tion this 
Paper. 





ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, N. Y. 
Designer and Contractor for Hydraulic Plant for Boiler 


37 & 51 INCH BORING & TURNING MILLS, Making. Bridge Building, Goods Sheds and Warehouses, 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 


LATHES, SCREW MACHINES. TURRET MACHINES, &c. | Bending, Armor and Gun Presses, ete. 


FITCHBURG MACHINE WORKS, 


Manufacturers of 


Metal-Working Machinery. 


OFFICE AND WORKS 


NOS. 13 to 21 MAIN STREET, 
FITCHBURG, MASS. 











SEND FOR CATALOGUE E. 





BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 
MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 


FOR USE IN 





NEW YORK. BOSTON. 
For Send 
New 
B Werk Illustrated 5 





MACHINE & RAILWAY SHOPS. 
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NICHOLSON FILE co. area 





FILE BRUSH. 





Having the Increment Cut. 
The illustrations herewith presented exhibit more convenient and durable forms of File Cleaners 
than are usually found, — ge grote of those in use being rudely devised and troublesome, and we 
believe, for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 


Brush at once. 
Manufactory and Office, 


PROVIDENCE, R_I., U.S.A. 
THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, 


(GATES PATENT.) 


FOR STATIONARY ENGINES AND PUMPS OF 
ALL KINDS. LUBRICATORS FOR SIN- 











B GLE OR DOUBLE CONNECTION. 

P PRICE LIST, 

Ss 

= Nos. ve 1 | 2 a 3 
a...) $10.00 | $12.00 | S15 = 
Gaaaely ; mi $ pt. 4 pl. iP 





~ NATHAN MANUFACTURING CO.. 
92 & 94 LIBERTY STREET, NEW YORK, 
HOWE, BROWN & CO., Limited, =ms,rsie,sowe «on, uate 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, !2 Cliff St. Chicago, !71 La Salle St. 














ESTABLISHED i859. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


FINE TAPS, DIES, REAMERS, 


Corner Lake & Kirtland Sts., Cleveland, 0 
101 Chambers Street, New York. 
85 Queon Victoria St., London, Eng. 


E’TC. 








REEN R 
PAT. SPIRAL FLUTED, 


LIGHTNING AND CREEN RIVER SCREW PLATES. ee 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools. Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


lron Foundry of 1. Shriver & Go., 


333 E. 66th St, My N.Y. City. 





Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 


CASTINGS IN QUANTITY AT FAVORABLE PRICES 


FLOW OF WATER INRIVERS 
AND OTHER CHANNELS. 


By Ganguillet and Kutter. Translated, revised, 
and extended by a aad and J. C. Traut- 
wine, Jr. 8vo, cloth, $4.00 


JOHN WILEY & SONS, NEW YORK. 


Publishers of Scientific and Industrial Works. 








*,* Catalogues Supplied gratis and free by Mail to order. 


G, W. LE COUNT, 


South Norwalk, Conn. 
R7 DUCED PRICE OF LE COUNT'S 
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One Small Set of 8— by 1-4 inches to 20 inch, $ 6.25 
One Set of 12—by 1-4in. to2 in. continued by 1- 2in. to4 in: 13 98 





OUR 


sew GATALOGUE OF TOOLS 


And Supplies ome Sse $e 
ts in pe fh postage.) 


Chas, A. Strelinger & Co., 492? Detroit, Mich. 








PUMPING MACHINERY 
FOR ALL PURPOSES. 














SEND FOR CATALOGUE 
AND PRICES. 














HALL STEAM | 
9{ Liberty St., 





Boiler and 
Pump Combined 





Send tor Sew &e New a ee 


PUMP 00,4 


New York. 











in 


rie BUFFALO STEAM PUMP CO. 
BUFFALO, NY. } Factory 







For :Sale 
at 







c@ E-G. FELTHOUSEN, 


\, ew D.L.VOLKER, VICE 
OO ¢ W2.H.SHERMAN, 
A. Aller, New York; Walworth Construction and T Gaenis Co., Boston, 
Henry I. Snell, Philadelphia; Thos. Bell 
Kendall & Co. ., Toledo ; The George Worthington Co. 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co., 
Denver, Col.; Sheri 
Manistee, Mich.: Jas, Jenks, Detroit; Wickes Bros., East inaw ; 
Adolph Leitelt, Grand Ra ids; E. F. Osborne & Co., St.. Paul, Minn.; 
Rundle, Spence & 
San Francisco; Flynn *& Emrich, Baltimore; Forbes, Liddell & Co., 
ne eee Ala ; Bailey & Lebby, ay gg 8.C.; 7B 
Co., Louis and Kansas City; 
& umbias Sener Co., Columbus, O.; on s. 


& Co., Cincinnati; Shaw, 
Cleveland; 













ff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 


Co., M Iwaukee; Joshua Hendy Machine ‘Works, 


ond Engineer- 
oO. B. Goodwin, Norfolk, Va.; 
Leeds & Co., Minneapolis; 






Coleman, New Orleans. 





FOR 


SUBSTANTIAL, WELL MADE, 
LOW PRICED 


20 INCH DRILLS, | 


With latest improvements, Lever 
m™ or Wheel feed, address 


Sibley & Ware, 


sOUTH BEND > « INDIAVA. 


} SEND FOR CATALOGUE. 














Ny 
‘ Manufacturers of Set, Cap & 
Machine Screws, Studs, ete. 


Rect’s Forse Blast Rotary Blower, 


FOR 











“ t ” = 
FOUNDRIES, SMITH SHOPS, PNEUMATIC pot tainel By 127.5" 
TUBES, VENTILATION, ETC. Swings matic Cross 
= 9x25 in. A "eed, etc. 
namemsnacten ni a0 Vesrseitaaa nastamassioes 
A AOE NT SHAS! SP LEER. 
Sores! Sows, A Catglogue 
Phen of jy 
SLOW SPEED, _ POSITIVE BLAST, Mortisers. | [es, |Machinery. 














PERFECTLY BALANC ED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 


TUNER GC) Stain [UNION STONE COMPANY, 


38 & 40 HAWLEY ST., 36 Joun Sr. 


Seneca Falls Mfg. Co, 687 Water St., Seneca Falls, N.Y, 











COOKE & C0., Selling Aats, NEW YORK. BOSTON,MASS. NEW YORK. 
in Writing, Please ‘Mention This Paper. EMERY OR COR: 
UNDUM WHEEL 
WENTY YEARS WITH THE INDICATO GRINDING 
RAY.] Vols. 1 and 2 (one volume.) Seventh MACHINERY, 
housand. Large 8vo, 285 pp., many illustra- EMERY OR 
tions. Price $2.50. Jonn WiLtEY & Sons, 15 Astor CORUNDUM 
Place, New York. WHEELS AND 
BEAUDRY’S Toots. 
DUPLEX MACHINERY 
p F FOR POLISHING 
ower Fess WHEELS, POL- 
COMBINING Prt deed F 
PRESS, SHEARS ISHING 
AND PUNCH. BUFFS, AND 
BEAUDRY & C0 "PERTAINING 
ING 
(Formerly of Boi THERETO. 
dry’s Upright Power 
yn a ELECTRO- ’ 
= Also manufacturers of PLATERS 
SUPPLIES. 





HARD COAL HEAT- 
a Toes, | Pecomvomea magus, 
’ 1a akes eels to 14’ diameter. 
“a, . os DG, my me Tee net S, in machine. Is 
. See specially adapted to work in machin 
Boston, Mass. tool grinding, etc, . © shop, 

















GUILD & GARRISON, 


Kent Ave. and 
South roth St., 
Brooklyn, N. VY. 


| Builders of Steam Pumps, Vacuum Pumps, Vacuum tte ig Filter-press Pumps, 
| Air Compressors, Condensers for r Pans, » Engines, Steam Pumps, Etc. 








“LITTLE 
GIANT” 









is THE Best Injector 


For Feeding all Steam Boilers. 


RUE’S © EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 

! ee 7" 

Boiler Washer and Testing Device. 

Uses Warm Water, avoiding injuyy 4 

£ and facilitating the Raising of Steam, 
RUE M’F’G CoO., PHILA., PA, 

CATALOGUES FREE. 






















WHY THIS 16 PUT HERE! 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


e. THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More Erhiclons. Simple; Durable, and more Eoonas 
nses and repairs, than any ot Steam 





PRICES LOWER THAN ANY OTHER. 


nomical, ppoth as to running 
Pump. 


Call or write mM. a new 96 page Illustrated Descriptive Book containing Full Pa Reduced 
Prices, and hundreds of A-1 Testimonials, Mailed Free, ° s Wtieulare, ues 


PULSOMETER STEAM PUMP CO., 120 LIBERTY ST., N.Y; 





Worcester, Mass. 


W. C. YOUNG & CO., Manufacturers of 


ine Lathes, Hand Lath C8," 
T POWER LATHES, SLIDE RESTS, ETC. 


JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS, 


Machinery Designers. 
Standard Drawings Made. 
: Blue-Printing a Specialty. 
WE CAN SAVE YOU MONEY, 
We never sleep. WRITE TO US. 











BEST PLANE IN THE WORLD. _ 
The Gage Tool Co.’s Self-Setting Plane. 


New Madrid, Mo., Aug. 27, ’88. 
Gage Tool Co., Vineland, N. J. 

The planes received O. K. Have tried them thoroughly 
on hard yellow pine and on cy:ress knots, which I think are 
equal to hemlock. This morning, atter jointing the edge of 
a very hard 1 1-4 inch yellow pine board, with a great deal 
of resin in it, [took the iron of my Fore Plane and shaved 
myself with it, without putting it on the oil stone or sharpen- 
ingitin any manner. This was done in the presence of 3 
(three) witnesses, and if any one wishes verification of this, 
let them send notar 'y’s fee and I will make oath to same. 


Gro. H. GLOVER, Contractor and Builder. 





ASK DEALERS FOR THEM. 


_ (QHARLES MURRAY=< 


By ENGRAVER on WOOD \@ 
| 5S ANN’ST.4 ae NEW YORK: 


WORTHINGTON 
Independent Condenser 


ADAPTED TO 


STATIONARY AND MARINE — ENGINES 
SURFACE CONDENSERS 


And Vacuum Pans 
High Range of Vacuum assured 
REGULAR IN MOTION DURABLE AND 
COMPACT 


CORRESPONDENCE DESIRED 


HENRY R. WORTHINGTON 
NEV’! VoRK 
BOSTON PHILADELPHIA 














CHICAGO SsT LOUIS SAN FRANCISCO 
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Facts :—1889 marks the 830th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousunds of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 





‘STEAM’ 
4 VALUABLE BOJE FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 


MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 io St., Glasgow. 80 Cortlandt St., N.Y. 


y THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 


Special Machinery. 
SEND FOR CATALOGUE. 




















| _-"0 & 
2) > soey 
g | a NEW > = 7 
=| oO oe 
= 2 ~ STANDARD eae 
8] 3 PUNCHES. (peau 
21 hoe 

HODCE’S 
Universal Angle Union 

PATENTED. 


Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. @ 
Manufacturers & Wholesale Agents, 


ROLLSTONE MACHINE C0., 45 Water St,, FITCHBURG, MASS. 








Tue Lowe Boer, 








Over fifty years’ competition has proven 
this system ye to be the best in ee 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 


Send for description and “histories of Steam 
Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 











‘a pin 


KANSAS CITY, MO. OMAHBRA, NEB. 


PECKS P P&T DROP PRESS. 


NEW HAVEN 
BEECHER & PECK, 





CONN. 


OF IRON 
OR STEEL 


DROP BORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 











TheHOPPES Live-Sheam Feed=Water Puriier, 


Guaranteed to Prevent Seale in Boilers. 

Hard Sheet Steel Troughs, Easily 
Cleaned. 

HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINGFIELD. OHIO. 


FORGING AND “WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, J.H. BULLARD, GENERAL Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W. S. COLLINS, 171 B'way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. gtc@ 
WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Ill., and ; ] 
HARRIS & COWDERY, Ashtabula. Ohio. [St. Louis, Mo ara! 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. © 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 


Using any kind of water. 




















Sept. 20, 1885. 
July 5, 1887. 
Feb. 5. 1889 
Feb. 5, ldo. 


STILWELL’ S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 


Removes all impurities. Entirely prevents 
the formation of SCALE in steam boilers. 
Catalogues on application. 


STILWELL & BIERCE MFG. CO., 


DAYTON, OHIO, U. S. A. 


DELAFIELD'S PATENT SAW CLAMP. 1889 PATTERN. 














Metal cutting blades 4” wide, 7c. e»ch, 70c. 


Write for circular. 
WORKS, NORO’TON, 


Quick-Action VISES. 


For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 


WORCESTER, MASS. 
DROP FORGING 


Clamp without blade, 50c. 
Discount to dealers. 


Stronger than the old style. 
adoz. 1’ wide, 40¢c. each. All postpaid. 


NOROTON MEG. CONN. 

























PUMPS OF EVERY 
DESCRIPTION. 





WEercott rary A) eon anand dy OI IY, 


Manufacturers of ait kinds of Lathe and Drill 


Scroll Combination | 3 or 4| 


Jawed. Jaws reversible. 
a ry — Cc Me ay ity. 
-2 
SEND 
FOR 










Catalogue. : it 


4 in, 


AYDROMTANC NACRNERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS. 


VAULT ELEVATORS fs, de 


WATSON & STILLMAN, 204-210 East 43d St., N. Y. 


CHUCKS 


SEND FOR 


NEW CATALOCUE. 


1-8 
1-4 in. 
1-2 
1- 























IMPROVED INDEPENDENT CHUCK. 


Made by THE E. HORTON & SON CO... Windsor 


“ue eae Locks, Conn., U.S. A. Sond for Illustrated Catalogue. 


Ae 
THE HOGSON & PETTIS MFG. C0., 





NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 6O., 


HARTFORD, CONN. 





7st. 1849 NEW HAVEN, CONN. 


CHAMPION INDPT. CHUCKS. 








An entirely new line of s1 of small Chucks provided with 
3 or 4 Indpt. reversible steel jaws. The best 
Chuck in the market for foot lathes. 


Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


























3= Emery Wheel 
THE D.E. WHITON MACHINE CO. | 2: — Surfacing Machine 
NEW LONDON, CONN. Ee on —_ 
Sainnenaeeepaneunens 8 tf 
| beth: 
Bopes 
Ae 
GRAPHITE z25c4 
| aeSEa os x 
| geal 3 
LUGRCITING GREE 
Joseph Dixon Crucible Co., nia : = : 
Manufacturers Pencils and Graphite Specialties, fl} spaixGrie.D GLUE AND EMERY WHEEL Co. 


SPRINGFIELD, MASS. 


Send for Illustrated Circulars. 
JERSEY CITY, N. J. 





Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 


=The Almond Coupling 


A NEW quarter turn 
motion to replace 

uarter turn belts and bevel 
rs, 


T. R. ALMOND, MFR,, 
83 and 85 Washington Street, 
BROOKLYN, N. Y. 


Send for Catalogue just published. 


| UNIVERSAL RADIAL 
_RADIAL DRILLING MACHINES 


= =e. THREE DESIGNS. SIX SIZES. 











AND TRAP. 
For supplying Clean and Dry 
Steam to Engines, Dryers, Etc. 
Also Keystone Feed-Water 


\_EMBODY ALL DESIRABLE. FEATURES 


sx PRICES$450.°& UPWARD 
,_ gp UNIVERSAL RADIAL DRILL Co 


Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 
other Engineering Specialties. 
Steam Plants furnished com- 
plete and erected. Send for 
particulars. 


, KEYSTONE ENGINE AND 
MACHINE WORKS, 


FIFTH AND BUTTONWOOD STS. PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St, N. Y. 








SCROLL SAWS 


THE 


FLEETWOOD & DEXTER 


ARE THE BEST. 
THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


A|TRUMP BROS. MACH. CO. 


Manvfacturers. 


WILMINCTON, DEL., U.S.A. 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 

North Adams, Mass. 


Greenwood’ Universal 
Planer Chuck. 














SMOOTH 
INSIDE & OUT, “S 


FRICTION 


= For Straight, Curved (Concave or Convex), or Angle 





















Work. Used on any Planer with Cross-Feed for 
Links, Wedges, Keys, etc. Indispensable for Loco- 
motive Builders and Master Mechanics. 


Circulars with full description on application. 


PEDRICK & AYER, Philadelphia, Pa, 
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MORSE TWIST DRILL AND MACHINE COMPANY New Bcafora, mass. 


Manufacturers of Worse Patent Straight-Lip Increase Twist Drills. 


MID.&M 4-00, 





Solid and Shell Reamers, Beach’s Patent juintaiettnn Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 


PAT'D JUNE 14 1887 —_—— — = Quick and 
- bandy in ad- 

justment. 
Invaluabie 









for work on 


clipped pipe, in close cotls and corners that cannot be Made entirely of 


drop forged steel. Six sizes. Manufactured by 
CAMPBELL PRINTING PRESS AND MFG. CO. 
160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 


reached with other wrenches. 





ar * > 
QO “ZE 
- a a 
a 
o 
ee sg | 
= w ‘ to & 
Or [sé 
sell Fe 2 | ; 
Big) s ; F. E. REED, 
7) S fe) 3 Worcester, Mass. 
| 
on SF 
© ) _p 
@ as 
os es 
x 32, as 
Oo fq NGINE ce ool Hand Lathes, Foot Lathes, Upright Drills, 





and Milli ry} Machines. Agents, MANN _ NG, 


& MOORE, 111 LiseRTY STREET, NEW YORK MAXWELL 








© | Pi 


COILS & BENDS 






On 
IRON, : 
BRASS and > P. BLAISDELL & CO,, 
COP PER 7 Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


PIPE. 








Yonkers,N.Y. 


Pipe Cutting 


THREADING, 
AND 


D.SAUNDERS SONS, 


Steam & Cas, Fitters’ Hand Tools’ 


FOR CIRCULAR 





eer 


Tapping Machines. 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim 
plicity with strength and lightness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. 0 loose parts to become detached and mislaid. All wearing 
ess friction of parts than any other pipe-cutter made 


surfaces are of tool steel hardened. 
\ iia "WIS 


BUFFA 





77 


- ZS Uy — DY LIEW 
Q: mune MO oe Se, fo) 
FORE CUPOLAS: FORGES. FURNACES &c. 
STERS, STEAM K 

HEATERS & VENTILATING WHEELS. ¥ 


“CONT (0 —)) \ \ iors 

so BUFFALO TUFTS FORGE C4 co. Lo i" f 3 S< 
_BUFFALO, N.Y. 

er RAIA Oe Ss 


Very aN 4 LL) 22D 
achnine 1001S. 
24”, 26”, 32”, 36”, 42” and 56” PLANERS. 


17”, 20” and 27" LATHES. 


Catalogue, _— and Prices upon _— 


G. A.GRAY CO. © 


477, 479,481 
SYCAMORE STREET, ~ 
CINCINNATI, OHIO. 


A ie! PATENT ADJUSTABLE REAMER, 


thoroughly teste a 
\ and practical. A set 
of five will ream any 
possible size, from 
1 3-16 to 444 inch. 















Gay ladiieses 














Send for Circular. 








> ALL STYLES, 
THE NATIONAL PIPE BENDING CO. 


82 River Street, NEW HAVEN, CONN. 





Lathes, 
Planers, 
Drills, 
Slotters, 


| ae > Ete. 
NEW HAVEN MANUFAC’G cO., 


New Haven, Conn. 


memsnie & COMPANY, 


MANUFACTURERS OF 





tL ONLY SEVEN DOLLARS & 
DEMAND THIS\ PUMP ~~ 
OF YOUR . 
DEALER. 


py OR WRITE 
TO US FOR PRICES.: 
Van DuZEN’S PATENT g| 


~ VAN DUZEN & TIFT. 


SOLE MAKERS 
INCINNATI, 





——a4 











American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


. Makers of Implements for 
m=, Standard Measurements. 









sila be ~ 
"ae = 
Use. Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


Crescent Gauge. 





Machinists Tools, 


Patent Friction Pulleys, 


Water St., Corner Ledge, 
WORCESTER, 


PATENT PERFORATED 


PLANER BELTING. 


MASS, 


» SHAPING MI AGHINES 


FOR HAND AND POWER. 
6’, 8’’ and 10” Stroke. 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


L. W. Pond Machine Co. 


Manufacturers of and 
Dealers in 


lron Working monnen. = 


Improved Iron 
Planers a spe- 
cialty. Feed, pat 
ented Feb. 9, 1886. 
Belt Shifter, pat- 
ented Nov.2, 1886, 


140 Union St., 


Worcester, 
Mass. 


vere BARKER & CO., 


Manufacturers of 
Iron and Brass 
Working 


MACHINERY 








PREVENTs Arr CusHions. Guaranteed for work ou 
SpE Currers and the CyLinpDERs of P1.ANERS. 


CHAS. A, SCHIEREN & CO., (Manuf’rs.) 


45-51 FERRY ST., NEW YORK. 
46 SOUTH CANAL ST., CHICAGO. 
86 FEDERAL ST., BOSTON. 
#26 NOETH THIRD ST., PHILA. 











oe i 





















Send for 








” NUMAN fe , clreulars and 5 140 ous E. Sixth st., 
‘TEEL WIRE 0 prices. ear Culvert, 
EY CINCINNATI, 0. 





211 Race St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


POP 
SAFETY VALVES 


for Locomotive. 
Stationary and Ma- 
* rine Boilers, also the 
“Reliable” Steam 
Trap. 

1888 Catalugue 
free on application 








GERMANTOWN JUNCTION. 
PHILADELPHIA 


DUPLEX PUMPS cveny service 
SIMMONDS ROLLING MACHINE CO., 
MANUFACTURERS OF ROLLED FORGED SPECIALTIES, 


NS STEEL BALLS 
y \ For Anti-Friction Bearings, of 
\ Best Cast Steel, Hardened, 
\\ Ground and Burnished, from 
) 3-16 in. to 2 in. diameter. 

In quality and density of metal, in uni- 
formity of temper, and in accuracy and 
nicety of finish warranted unequaled, 

SAMPLES AND PRICES ON APPLICATION. 





B 
A 
R 
R 
=) 
U 
M 
P 
! 
N 
CG 
E 
N 
CG 
i 
N 
E 
Cc 
O 


re 


i il 






















sluts iietuattatuulsatinlaaty 


L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 


SenD STAMP FOR FULL List. 
































KAMARA AN AAA TR 





2 Out Theoretically Correct. 
. For particulars and estimates apply to 


HUGO BILGRAM, 


witb tall tus Siulautadudud ind 
Hachiniot, 
juccessor 
BREHMER BROS. 


440 N. 12th St., Philadelphia, Pa, 


SOLDERIN 


Steel 
may be done without 


causing R U S$ T 


by using our Non-Gorrosive Soldering Fluid. 

Sample Bottle, prepaid, for ro cents 
FOR SALE BY ALL DEALERS, 

STERLING ELLIOTT, NEWTON, MASS. 


ENERGY MFG. CO., 
1115 South 15th St., 
PHILA., PA, 

Sole makers of Rope Hoist- 
ing Machines, Drill Guides, 
etc. Two sizes of Center 
Grinders, for small and large 
lathes. Will true up centers 
quicker than any other de- 
vice. Send for descriptive 

circular of specialties. 


REGULATE YOUR STEAM 


By using the Mason Reducing Valve. Thousands are used by the leading railroads, for car heating, 
as well as by the largest factories, sugar refineries and steam plants, 
Every Valve warranted, Address 


MASON RECULATOR CO., Boston, 
JENKINS BROS., AGENTS, NEW YORK, PHILADELPHIA & CHICAGO. 











Iron and 





H. B. BROWN & CO. 


EAST HAMPTON, CT. 





LIGHTNING SCALES FOR MACHINISTS, 
See March 21 edition of this paper. 
Also our New Dividers, Guide 
Gauge, &¢,. &c. Have all desir 
able tools of other manufacturers 
Shop Agents Wanted Everywhere. 
uu) Send loc. for Outfit. 





(U. 8. STD.) PAT. APE 

A. T. Koo PMAN omie i a 
66 is (3 a by p 8 
|8) 6 0 

sul THAAD 
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WILLIAM SELLERS & CoO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG Als ry ss 


Double, Single, Angle-Rar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


< , Punces. and, Shears 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 
~ Send for New Catalogue, = 


ACME FMIACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of ‘* ACME ’’ 


Single & Double Automatic Boltcutters, 
Cutting from 8-8 in. to 6 in. diameter. 

Also SEPARATE HEADS and DIES. 
Send for Catalogues and Discounts. 


‘STANDARD TOOL CO. 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protrac tors, Depth Gauges, Screw 
Pitch and Center Gauges, He irdened — Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


Russell & Co. 


MASSILLON, OHBIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FoR CATALOGut. 


FREY SrBRICK: eT MACHINE 




















PAT. DEC. 6, 1882 
PAT. DEC, 4, 1883 
PAT. AuG. 25, 1688 



























=a AA With Self-Loading 






f 
eromitesOinchall iSstyloeLAY CRUSHERS Factory 
Machines with or without Crushers. 6 different Brickmachines._ 


wai = aa 
Address THE FREY-SHECKLER COMPANY. Bucyrus. 0.- —& OUTFITS 





BEMENT, MILES & CoO., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


BALL ‘AUTOMATIC CUT-OFF ENGINES, 


BRIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


NEW YORK SELLINC OFFICE, 15 CORTLANDT STREET. 


CORLISS) %<LANE & BODLEY C0. 


4 HIGH PRESSURE, CONDENSING and 















ER ST. 
THE LANE & BBODLEY CO, [35S 004 ornare 





PATTERN MAKERS’ SHOOT PLANE & JACK BOARD. 
D.J. WILKINSON & C0., 


Box 3600. 


MASS. 
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PUNCHING © SHEARING MACHINERY’ 
=e BOILER MAKERS ROLLS. 3% 
; N@w. Doty Manuracturine ©: 


pew, Swe If 
































THE 
Me : | Naval Size 10x 
~ Ss a mengiaa | 16 in = BROWNELL 
3 i perere re + ig s e 4 “ e 

Beg Giese. Buitters ote? ANTI-FRICTION 
* = ta Hydraulic Mechianies, practical pro ; th iB ‘ 
S32 bers . ssayers. t ‘ 
Rega eating. Chemists: aight. Matted rj} WUED OF aATUSL staring 

Sad Miltary.  Sclentiats. fon, rooeipt of FOR 


Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 


R.C, SMITH, No. 1 Broadway, N. Y. 


‘ FAKY Are unknown where the Re- 
liance ae Water Columns 





are used very column war- order, and patent rights for 
ranted. “sol} for illustrated sale by 
Price List. - 


G. L. BROWNELL, 
WORCESTER, MASS. 


Corresrondence Solicited. 















Ea! TTL ners [ACKAWANNA 
crn § aes alone Several Times 


= er Annum. 
PATENT END GRADUATION. » 
: ite Co Se SR ern + SAVES ALSO IN LABOR, AND 
We Invite Comparison for Accuracy with all others. COST OF COTTON-WASTE. PRE. 
EVERY SCALE GUARANTEED. SEND FOR LIST. VENTS DRIPPING AND SPATTER. 
COFFIN & LEIGHTON, SYRACUSE, N. Y, ING. 


_ PAT AUS. 


“ZT 2365 











A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 





PHOSPHOR-BRONZE%,“ Lirica te 
>) equally wellin every possible position, 
— Tackawanta Lubricating Co, 


41 Coal Exchange, Scranton, Pa. 


BABBITT METALS ° 





PAUL S.REEVES Wiha 
760 S.Broap ST 


OUR SPECIALTY IS 


PLANER VISES AND MEASURING MACHINES. 
THE GILKERSON MACHINE WORKS, 
HOMER, N. Y. 








EXHAUST TUMBLING BARRELS. 








Henderson Bros. 
. _ MANUFACTURERS, 
~) WATERBURY, CT. 


Send for Circular. 


aontver 


For Reducing and Pointine Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information, address the 
Manufacturer, 


Improved Methods mean Increased Profits, 


INVESTIGATE THE MERITS OF THE 


Open Side Iron Planers, 


Satisfy yourself as self as to the ver very great advan- 
tages of these open side machines over the 
large, costly and cumbersome t wo-post planers. 

And do not lose sight of the fact that they 
are acknowledged and guaranteed to be equal 
to the smaller sizes of Planers of the regular 
style, in the performance of their class of work. 

Write for facts, figures and phototypes. 














DETRICK & HARVEY, saciinone’ uo. 











§. W. GOODYEAR, Waterbury, Ct. 








Reliance Gauge Co., 
[ 1) E S 27 Euclid Ave., Cleveland, O. 
IRWIN VEEDER, 


MONTG GOMERY & CO., Expert and Solicitor of Patents. 


IX years’ practical experience in shops after receiving a 
105 FULTON ST., NEW YORK, tee hnice ca edue ation and before e nte ring the pr Si 


TOOLS, SUPPLIES ano MACHINERY | = itsesist 


pe: a RAYMOND, OF COUNSEL. 
FOR ALL BRANCHES OF THE MECHANICAL TRADES. 
Tllustrated Catalogue (300 pages) mailed on receipt cf 
Fourteen Cents. 


CAS ENCINE 
1 to 400 Horse -_ 


\NO BOILER. NOCOAL. 
The Korting 


a | NO ENGINEER. 
No Extra WATER RENT 
Gas Engine 
is placed upon 


or INSURANCE. 
_\ INSTANTLY STARTED. 
Me DURABLE, RELIABLE, 
its merits and 
under full guar- 
antee to every 


SAFE and ECONOMICAL. 
purchaser. 


send for description and prices. 
OVER 125 IN USE 















y Van Duzen Gas Engine CO., 
i. 50 E. 2nd St., CINCINNATI, 0. 


Te IAD ®, OIL ENGINE. 


Started ine 








a, NO BOILER. INN. Y. CITY. 
NO STEAM. CATALOGUES on 
NO DANGER. APPLICATION. 
Ty . d 
a - KURTING Gl 
Petroleum or : , 
Kerosene. 








cate, EMOINEGU., 


all others. LIMITED. 
— |429, 431 & 433 Greenwich Street, 
BINGHAMTON N HYDRAULIC POWER CO,! Cor. Laight Street, © NEW YORK CITY. 


9 U. Ss. Ass 
—, MANUFACTURERS, 





RES BE 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


3 = In Use, Over 1,000 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
F or high rotative speeds. Highest attainable Economy 
:, In Steam Consumption and superior regulation guar- 

anteed. Self-contained Automatic Cut-off Engines 12 
to 100 H. P. for driving Dynamo Machines @ specialty. 
Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 


ae ———_—-™”™7ZZ mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS ‘ W L SIMPSON 301 TELEPHONE RSE N. W. ROBINSON, 154 Washington St., Chicago, Ill. 
. elke y {8CORTLANDT STREET, N.Y. ROBINSON & CARY, St. Paul, Minn, 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


BLESSINGS ERENEWABLE-SEAT GLOBE, STRAIGETWAY and CHECR VALVES, | 


The Renewable Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first-class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. i 

We also manufacture Blessing’s Albany Steam Traps, 
Water Circulator and Purifier; and Pump Governor. 


SEND FOR CIRCULAR. 


J ALBANY STEAM TRAP CO., Albany, N. Y. 

















hy Damon ZBL 


PROSPECTING. 
. FRICTION 











— a : _ hea one 
M.@. BULLOCK MANF'G. @O. @CHICAG O, U.S.A. 
Stronger and more durable than iron forgings in any position or 
for any service whatever 
SCHLEICHER, SCHUMM & CO., ARLINGTON, N. J. 
33d & Walnut Streets, 130 Washington Street, ufacturers of 


FROM 1-4 TO 15,000 LBS, WEIGHT. 
cr | } | } 7 True to pattern, sound, solid, free from blow-holes and of un. 
60,000 CRANK SHAFTS and 50, 000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 
Philadelphia. Chicago. Thy iT] MUNZER N 
New York Agency, 18 Vesey St. 

Corliss Engine 


equaled strength. 
“OTTO” GAS ENGINE WORKS. |The BECKETT FOUNDRY & MACHINE CO., 
, Send for Catalogue 





OVER 25,000 
ENGINES SOLD. 








HORIZONTAL 


“Otto” Gas Engines. | ROSE POLYTECHNIC INSTITUTE, 
deemauaiae TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING. 


Well endowed, well equipped departments of Me- 
chanical and Civil Engineering. Electricity, Chemis- 
try, Drawing. Extensive Shops & Laboratories. Ex- 
pe nses low. For cat’ gueaddress?.C. Mendenhall, Pres, 


**Otto”’ Gas Engines. 
TWIN CYLINDER 

**Otto’’ Gas Engines. 
,— a COMBINED 


“OTTO” GAS ENGINES AND PUMPS, 
— COMBINED 
“OTTO” GAS ENGINES AND DYNAMOS. 
75 Per Cent. Less Gas than ANY W F ST c PN 








Consume 25 to 7 
other Gas Engine doing the same wor 





MACHINERY ON HAND. 


16in.x42in, Planer, Bridgeport, new. 

20 in. x5 ft, * PB&w, good, 

22 in. x4 ft, = New Haven, good as pew. 

22 in.x5 ft 6 Hendey, new. 

221n.xd ft. a6 Powell, * 

24in.x6 ft, “ Powell, i 

30 in. xsft, ‘* each Atherton, Powell & H. & P_ new. a 
36 in, x6 ft. low ell Screw Planer, c neap. 

36 in. x14 ft tts good, “ 
36 in.xl0 ft, New Haven, “ We have opened, at corner Lake 


-10-12-15 in, Crank Shapers, 
1x2 2u in, Friction Shapers. 
20-24-26 and 32 in, Geared Shapers. 


and Canal Sts., Chicago, a depot 


15in Hendey Shaper, Al ibiti ps ( our 
13 in.x5 124%, Engine Lathe, 8, M. & Co. ndi|for the exhibition and sale of 

in. xe “ “e ~ ° x . 
13 in x0 ft. ae Kean « |Improved Engine Lathes, Monitor, 
4 in. x6 ft. “ Blaisdell, : ; ; 
14 in. 37 ft. . ogart, “ land Turret Chucking Lathes, Iron 
tor sae ** Gap Bed, S. M. & Co., os x S} U che Drill 
3) x6 anc ss . “ - .e - - - 
Win aands it. porters . !Planers, Shapers, Uprig 
6 4 in.x6-6-10 & 12 ft, Bridge t. se ——— 
Vin. x¥. 10 1a ft it rent Makes « | Presses, etc. 

1-X5-10-14ft. “ different Makes, ~ 35> .. © , ine 
win. any length Bed " leidigepcet, “ [29> Automatic Stop on Engine 


20 in. xly NV heeler, 





22 in, xl oft 4s Niles, heavy, geek. Lathes. 

= ia. — 12 Br dge port, LE : ~ ; 
a4 in. xl¢ ft. New Haven, che ap. (a7 Automatic Stop on Drill 
“Sin. x14-16 & 18ft. Engine Lathes, T. & S, Vv. © 
33 in. x20 ft. ‘ Po Presses. 

ement Car Axle Lathe, . SG NT t 

Qin, Drill Davis, new. j=” No charge for extra at'ach- 
“-3 23 24 ge inch Drills Blaisdell, 7 

125 28 32inch “ 1 & S. e } 

24 in, Plain Drill, Pond, fair. ments. 
42 in. Drill Bk. G. & Feed, N. Y.’S, E. Co. good 


aft Arm Universal Radial Drill, 
qe inet, Turret Lathe, L odge, Davis & Co. 
0.2 4S¢ rew Mac hine, Brown & Sharpe. 


Sea a = ‘LODGE, DAVIS & CO. 


Vo. 2 Garvin Hg and Miller, Al 
Lake & Canal Streets, 


Wood & Light, Heavy Miller, 


Lincoln Pattern, good order. 


No. Land 3U nivers sal Miller, B rown & Shar 
S 3 & Sbarpe, new. 
No, 2 Plain “s fair order. 
Poly : : der. CHICACO. 
48 j in, G ear C utter, Gould. on ap. 


48 in l l | | 
H. & P. Al. 
Cold Rolled Shafting in Stock. Send for List. Write incinna | 10 
for what is wanted. ; R 


E. P. BULLARD, 62 College Place and 72 Warren Street, N. Y. Ge"See Advertisement, Page 16. 
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FUEL BOILERS. 
HEAVY FLY WHEELS 


: A SPEC 
ZES UP TO 









S6 FT. DIA. RY. 10 FT. FACE. 


FRICK COMPANY, Bullers 


WAYNESBORO, PA. 





Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 


Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, —) Z Li, 
WESTERN ACENT. : GHNUINE: “CORLIAG: 


a H Icu SPEED — une 


SHAFT GOVERNOR COMBINED WITH CORLISS WRIST-PLATE. 


Economy of Fuel and Regulation equal to anything in use. 


B.W. PAYNE & SONS, 


ELMIRA, N. Y. 
45 Dey St., New York. 
Hill, Clarke & Co., 
Boston, Mass. 


SS "io S. Canal St., Chicago, Ill. 



























WESTON ENGINE CoO. 
PAINTED POST, N. Y. 
THE 


ARMSTRONG 


ENCINE. 

= CORRECT IN 

* Design, 

3; Workmanship 

and Price. 
in, == 65to75 H. P. 

New York Selling Agents, | a e BARRON & CO., 40 Cortiandt St, 


SECON D-HAND 
Machine Tools 


One G le ason Iron Planer, 42 in. by 42 in. “a NO ft... 
with two heads on the cross rail: isin first rate 
condition. 

® One Lathe and Morse Planer, 24 in. by 24 in. by 6 ft. 
Ngines In good condition. 
5 


One Brettell Iron Planer, 24 in, by 24 in. by 6 ft. In 
AIR first rate condition. 


One Wheeler Planer, planes 26 in, wide, 24 in. high, 
COMpressors and 6 ft. long. In first rate condition: 








ENGINES from 15 to 400 Horse ies 


Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


‘SAW MILLS #@GENERAL MACHINERY 


NEW YORK STORE, 46 Cortlandt St. 
JOHN McecLAREN, 


-——— BUILDER OF 












and One Cabinet Turret Brass Lathe, 18 in. by 6 ft., with 
BOILERS. chasing bar, slide-rest, chuck and hobbs. Good as 
new. 


HOBOKEN, N. J- One Square Arbor Fox Lathe, with chasing bar, slide 
rest and hobbs. In fine condition 


THE PORTER-HAMILTON, /_ i National Bolt Cutter, all complete. Good 


Also very large stock of new Iron Planers, and new 
and second-hand Engine Lathes. 


Send for complete list of second-hand tools. 


The best Engine in America for Heavy Work. 








WILLIAM TOD & CO 156 OLIVER ST., 
"Youngstown, Ohio. BOSTON, MASS. 











> 


16 AMERICAN 


MACHINIST Aprit 4, 1889 














‘BROWN & SHARPE MFC. co., 


MANUFACTURERS OF 


MACHINERY ann TOOLS 


PROVIDENCE, 





SIZES OF SURFACE PLATES IN STOCK, 

34 Xx ", weight, 11 Ibs. 9x 9" weight, 16 ]bs. | . 18 x 18” weight, 65 Ibs 
4% x 6 ii 5 ox 12" “ fe 18 x 24’ ve ice SS 
S kis: - 7 10 « 15” ae 35 18 « 46" : 228 ° 
6 x sh yA ied 10 « 30’ - a 2 x 7S" ey $13 

6 ¥ FO” yi i ** Te xX 12” - oS 24x« 4’ sas 164 ° 
64% = 18” * 80 * 12 x< 18° = be 24 x 86'’ ee 298 ‘ 
7 K Wee” bie MW 14 = 14” , =e 21 « 48” = 442 ° 
o ><40"" es 5c 14 x 18” “6 62 24 « 60" ‘ 666 * 
Ss. x ae “t is 16 16/’ 3 oo” 36 ~ 68” 1024 ‘“* 





OTHER SIZES MADE TO ORDER. 
Illustrated Catalogue Mailed on Application. 


Wi E ST E R N A G E N T; Se A. $ M IT H, 23 South Canal Street, Chicago, Ill. 





NILES TOOL WORKS, 


Hamilton, Ohio. 








= "(MACHINE 
TOOLS 


= OF EVERY VARIETY. 


CHICAGO, 
96 Lake Street. 











PHILADELPHIA, 
4705 Arch Street, 


NEW YORK, 
| 96 Liberty Street, 











JENKINS BROS. PUMP VALVES. 


We make a specialty of Hard Rubber! JENKINS BROS., 
Pump Valves for Hot Water, Oils and Acids, 71 John St., New York, 
also for very high pressures, 54 Dearborn St., Chicago. 

Accept no Pump Valves as JENKINS or {05 Milk St., Boston. 
JENKINS BROS., unless stamped like cut. 21 No, Fifth St., Phila. 


ENGINE LATHES, SHAPERS & DRILLS. 


15” and 20” 
Crank Shapers. 
and 82” 
Geared Shapers. 

















1 96" 


24''27’' and 38” 


17'°19"'21'" 
Engine Lathes. 





24’ Upright Drills. 


1 98" ga!" 40°" 
B. G. P. F. Drills. 


25-INCH BACK GEARED 


AND POWER FEED DRILL. 





‘and 27" Engine Lathe. 


at iAvis & 60.. 


CINCINNATI, OHIO. 
SEND FOR PRICES. ir WILL 
See advertisement, page 15. 


PAY YOU. 





WHAT our customers Say about the 


EBERHARDTS PATENT DRILL PRESS. 


The only one built on correct principles. 
Nore economical than any we have ever used. 
Can do doubl+ the work. Most convenient. 

Best inthe market. Much admired. 

No trouble or expense for repairs. 

Could not ask for anything better. 

There may be as good a one made by some one else, 
but I have not seen it. 

I feel that [did wisely in buying your tool. 

We consider it a model tool and fills the whole bill. 
Below we give the names of afew prominent users of these 

machines. Their appreciation can be estimated from the num 

ver of machines in use. 

Missouri Pacitie Railway Co., St. Louis Mo..----- 

Eames Vacuum Brake “> Watertown, N. 

Carnegie, Phipps & Co. Pittsburgh, Pa...... 

American Brake Co. Nt. Louis, Mo.......--++- 

Worthington Pump ‘Works, Brooklyn, N. Y......2 

King Iron Bridge Works, Cleveland, O..----------$ 

Filer & Stowell Mfg. Co., Milwaukee, Wis...-.---- 2 

Hutchinson, Holliny wsworth & Co., E nel uid. 3 

og Electric Light Co., Marion, N. J. = eK 
H. Hunt & Co., New York City. . 2 

KR Hoe & Co., New York City.. a 

Cooke Locomotive Works, P ‘aterson. N. J. ae eal 

Also, Standard Oil Company, Lima, 0. 





Uaiversai Milling Machine. 


>} Mac hing 3. 





Morgan Engineering Co., Alliance, O. 

Grand Trunk Railway of Canada, Montreal, Can, 
Brainard Milling Machine Co., Hyde Park, Mass. 
Boston Bridge Works, Roston, Mass 

Pond Machine Tool Co., Plainfield, N. J. 


“19pIO 0} BULINORJNUVU JO SPUTY I]? Oz Sfooy, TRIIedg SS 


*-si1ag7 pus soUTgORp ZuyTIP ‘s1eUe[g ‘SoNIWT] ‘S[OOT, gy 





SIOYIO MA UOIT PUV ,Systuyyoup Jo sieinjousnue] 


mae 
TUT Tes. “hs a (2 
Gear and Rack “Cutting, 
and Index Drilling to Order, 


Nos. 139 to 143 CENTRE ST., NEW YORK, 


Milling 





COULD & EBERHARDT, 
For Catalogue A. NEWARK, N. d. 


THE PRATT & WHITNEY CO. 


=—Hartford, Connecticut.——— 


\ a STANDARD SIZE 


‘Cylindrical and Caliper Hugh, 


And End Measure Test Pieces. 








Reamers, Chucking and Shell . 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, Com-. 
bination Lathe Chuck. 

PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


THE BILLINGS & SPENCER CO,,""" = 














— MANU FACTURERS OF— 


ThP AND 


BILLINGS” scaex WRENCHES, 


Drop Forged of Bar Steel. Three Sizes. A Full Line in Stock. 


DROP FORGINGS OF EVERY DESCRIPTION. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
ample and convenient wash rooms for the men ; fire- 
proof two story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are e- 
tached from the machine shop and foundry. There 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes running through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for pakiog the heaviest class of custings. 

All our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 





, "OIHO ‘GNV13SA3190 





"NOILVOIIdd¥ NO AQO0TVLV) CaLVULSOTIL 











~ NN S 
a 
baal KH ; 
e 
pou a o 2 ” SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City, 
(x) a z 2 5 WEW SHOPS, Plainfield, W. J. 
— = 22 a 
~ielezi 8 
5 + 
- &§ [Ye a ¢ = 
SiZ4e es 
= na 
a O 5 2 joes 
x Oo ® 
aH G&G 
oe 
my A & 38 
© &) ¢ & 
O = 








J. M. ALLEN, Present, 

Wm. B. FRANKLIN, Vice-PrREsIpent. 
F. B. ALLEN, Seconp Vicre-PRresipent. 
J. 8B. PIERCE, Secretary & TREASURER. 


Gear Wheels and Gear Cutting.—I make gt 

rder, or cut teeth on g blanks sent tome. Of all kinds. 
all sizes to six ft. dm. Small orders or large ones. Fine g or 
cheap g. Small cast g. Ready made brass g by mail at low 
prices. Bevel g with pe rfect planed teeth. Hand Book on 
g,$i. Facilities ag te. Terms reasonable. Send for cat. 
GEo. B, GRANT, 66 Beverly St., Boston, Mass. 








Key-Seating Machines 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


PATENT UNIVERSAL SCREW-CUTTING CENTER 


DEPTH ANGLE AND TWIST DRILL GAUGE. 






J. WYKEXCO., 
Fine Machinists’ Tools -E. Boston, Mass—Send for Circular 


NEW CATALOGUE 


MACHINE TOOLS. 


THE G. A. Gray Co., 
477-481 SYCAMORE ST., CINCINNATI, 0. 


See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 


The STILES PATENT DROP HAMMER, 


Manufactured by 


THE STILES & PARKER PRESS CO., 


MIDDLETOWN, CONN. 


ALSO MAKERS OF 
STAMPING 


DRAWING P ed E S S E S and DIES, 


Branch Office and Factory, 203, 205 & 207 CENTRE ST., 
200 p. Catalogue on application. NEW YORK CITY. 


Manufacturer 





Lathes, Planers, Drills, 
or anything in Machinists’ Tools 
or Supplies. 


W. P. DAVIS, 


, Rochester, N. Y. 
= Works at North Bloomfield. 














PUNCHING 








J.M. Te ae 
PAWTUCKET.R.I. 








APS & DIE 


